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PREFACE.

The fifth book of the annual Science Record

series, herewith presented, will, it is believed, be

found equal to any of the preceding volumes.

The series now covers the years 1872-3-4-5-6.

All the volumes may be obtained of the pub-

lishers, at the office of the Scientific American,

New-York.

A table of the scientific publications that have

been consulted in the preparation of this volume

is given on the pages following the index.

New-York, January, 1876.





SCIENCE RECORD

CHEMISTRY AND METALLURGY.

SALICYLIC ACID.
Disinfectants and antiseptics maybe divided into two

classes : those which have a destructive action by the domi-
nant power of their chemical affinities, of which chlorine

is the type ; and those which have a preservative action,

causing them to prevent decay and putrefaction, of which
class carbolic acid is the type.
The first class destroys the infectious materials. Chlo-

rine does so by its great affinity for hydrogen, which
breaks down all hydrogen compounds ; while at the same
time, if oxygen is set free, the latter will, by the power of

its nascent condition, finish the work and utterly destroy
the compound. As all organic infectious substances are
hydrogen compounds, the special action upon them of

chlorine or its equivalent is evident.
Of the second class of disinfectants, preventing the de-

cay of organic compounds, there are several. Carbolic
acid and its nearly equivalent creosote, chloride of zinc,

arsenic, bichloride of mercury, and others are well known.
Notwithstanding that many of them may be used as dis-

infectants, they are rather preservatives, protecting as
they do the organic substance against the destructive
agency of zymotic principles, and against the action of
fermentation, eremacausis, or other modes of decay.

Till recently, all the known disinfectants and preserva-
tives had the grave defect of possessing a bad odor or flavor,

or of being poisonous, and sometimes these disadvantages
were combined in one body ; and the discovery of a pre-
servative and disinfectant having neither taste nor smell
when diluted, and an agreeable odor when concentrated,
is of great importance. Such a substance is salicylic acid,

and it may be well, therefore, to give an outline of the
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history of the discovery of this compound, which promises

to come widely into use.

The starting point was the study of salicine, a crystal-

line bitter substance contained in the leaves and young
bark of willow, poplar, and some other trees. It is simply

obtained by exhausting the bark with boiling water, filter-

ing, concentrating by evaporation, and subsequently

crystallizing, when pure white, silky needles are formed,

of which analysis has shown the formula to be Ci 3 His 7 .

When this substance is boiled with a diluted acid, it will

absorb one atom of water and be split up into two other
substances, glucose or grape sugar and a new compound
which has been called saligenine. The chemical action

may be simply represented by the formula :

C13 H 18 7 + H 2 O = C 6 + H 12 O e C 7 H 8 2 .

salicine water glucose saligenine

The splitting up of the salicine atom has caused some
chemists to consider salicine as a glucosite of saligenine.

The latter has little bitter taste, if any.
When saligenine, C 7 H 8 2 , is submitted to the action of

chromate of potash and sulphuric acid (a powerful water-
forming mixture), two atoms of hydrogen are oxidized
out of it and become water, and C 7 H 8 2 becomes C 7 H 6

2 , a thin, colorless, and very fragrant oil, heavier than
water, but soluble in it. This has been called salicylol.

When salicylol is oxidized by chromic acid, it takes up
an atom of oxygen, and C 7 H 6 2 becomes C 7 H 6 3 ; this

is the salicylic acid, the subject of our remarks. It crys-
tallizes in prismatic form, and is very soluble in hot water
and alcohol.

When heated, it melts ; and by further heating to distil-

lation, it gives off carbonic acid and becomes carbolic
acid, the same as is obtained from coal-tar, thus :

C 7 H 6 3 CO, = C 6 H 6 O.
salicylic acid carbonic acid carbolic acid

This gave a hint to the chemists investigating this sub-
stance, and they tried to obtain it by a shorter route by
combining carbolic acid with carbonic acid, and they suc-
ceeded. Carbonic acid gas is simply passed through the
liquid carbolic acid ; but in order to loosen the elements in
its atoms, pieces of sodium are introduced, which, by their
affinity for oxygen, loosen the bands between the C, H,
and O, and so predispose them to a new combination, so
we have

C 6 H 6 O + C 2 = C 7 H 6 O a .

carbolic acid carbonic acid salicylic acid

And this close relationship between the two substances
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gave rise to a suspicion that the salicylic acid was, in a
certain sense, a deodorized carbolic acid, and would have
the antiseptic properties of the latter without possessing
its intense tarry flavor and odor, which make it totally

unfit for the preservation of food. This was verified, and
it was found that, when three grains of this salicylic acid
are placed in a pint of fresh milk, it will keep 40 hours
longer than without it. Its presence can not be detected
by odor or taste, and it is claimed that it does not impair
the wholesomeness. It also prevents fermentation, and
arrests it when begun, in cider, beer, wine, sugar solutions,

etc.

We repeat that the discovery of a substance of this

class, the presence of which is not revealed by taste or
smell, is of the utmost practical importance. (83)

SNOW-WHITE SALICYLIC ACID.
It is well known that the salicylic acid prepared by

Kolbe's process does not possess a pure white color, but
is more or less yellowish. The salicylic acid manufactured
and furnished to the trade by Dr. F. von Heyden in

Dresden, according to the above patent, is a whitish pow-
der with a strongly yellow hue, from which by recrystal-
lization tolerably colored crystals are obtained. Kolbe
himself says that in order to obtain snow-white salicylic

acid, the crude acid should be converted into an ether by
the usual method, and this again decomposed by caustic
soda, and so on. However, the boiling point of the ethy-
lic as well as the methylic ether is so high that at this

temperature a portion of the salicylic acid begins to de-
compose. For my part, I have never succeeded in ob-
taining in this way more than one fourth of the quantity
of salicylic acid originally emplo)^ed, in the form of a che-
mically pure product.
As the use of salicylic acid for medicinal and surgical

purposes is continually increasing, a method of purifica-

tion, whereby the yield is much larger and almost the en-
tire quantity of salicylic acid present can be separated
from its colored impurities with little trouble and at a

small expense, will be welcome. Salicylic acid, we know,
can not be sublimed without decomposition. It splits up
into carbonic and carbolic acids. On the other hand, sali-

cylic acid volatilizes in a space filled with any gas or vapor
at a temperature far below its boiling point, and even far

below its melting point. If the vapor from a boiling

aqueous solution of salicylic acid be condensed, it readily

gives the reaction of this acid ; and if salicylic acid is

exposed to a current of air heated to 212 Fahr., it rapidly

loses weight.
I made use of this phenomenon in the process here de-
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scribed for the preparation of pure salicylic acid, and found,
after many unsuccessful experiments, that superheated
steam was best adapted to the distillation of salicylic acid.

For this purpose I had made a little double-walled copper
boiler, by placing two copper tubes of unequal diameter
one within the other, and closing the ends with plates of

copper soldered with hard solder. The space between the
two tubes was filled through a suitable opening with
melted paraffine, and in this opening was placed a ther-

mometer so that I could continually observe the tempera-
ture. The interior of this double boiler held the crude
salicylic acid, and to the highest part were attached two
tubes. One tube served to introduce the superheated
steam ; through the other the boiler was filled with crude
salicylic acid, and it afterwards served as exit for the steam
laden with acid. This tube should have a diameter of at

least 0.6 inch, because otherwise it is easily stopped up by
the escaping salicylic acid. The double-walled boiler used
in my experiments was so large that I could operate on
about as much as 2 lbs. of crude acid at one time.

To the last-mentioned tube of at least 0.6 inch diameter,
is attached a straight tin tube of the same width, passing
through a Liebig's condenser and kept always cold. On
the upper end of the tin tube, where it is connected with
the copper boiler, a small lead tube with a funnel is sol-

dered on ; and through this, cold distilled water is allowed
to drop during the distillation.

When the apparatus is all arranged, the boiler is heated
until the thermometer in the paraffine marks 338 Fahr.
Superheated steam at 338 Fahr. is allowed to enter the in-

terior space through the narrower tube. This steam is

generated in a glass flask of 3! pints capacity, and is su-
perheated by passing it through a long thin lead pipe
coiled in an iron pot containing paraffine, which is heated to

338 Fahr. As soon as the crude salicylic acid has acquired
the temperature of the surrounding paraffine, which
always takes some time, its distillation begins, the acid
passing off with the accompanying steam so rapidly that
the tin tube would be stopped up very soon, in spite of the
continually dropping water, unless the pipe is continually
cleared by means of a glass tube, or, better still, a split
stick of well boiled pine wood, which reaches all the way
to the boiler. The salicylic acid appears at the lower end
of the tin cooling pipe as a thick magma of snow-white
color, and is caught in a beaker glass placed under it. At
the close of the operation the temperature of both paraffine
baths is raised to 365 Fahr. In about two hours the
operation is finished. Only a slight black resinous
residue remains in the boiler. The salicylic acid which
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goes over has only a slight odor of carbolic acid. By-

pressing out the crystalline mass, boiling it in distilled

water, and recrystallizing, it is easily freed from the car-

bolic acid. By recrystallization from distilled water (well-

water, or a filter which has not been washed with hydro-
chloric acid, contains enough iron to impart to it a red-
dish color), it can be obtained in beautiful, absolutely white
c^stals. One must not neglect to carefully clean the tin

tube with ether before beginning the operation, to re-

move the grease that always accompanies the manufac-
ture.

In the manufacture on a large scale, high-pressure
steam could be substituted for the parafnne baths. In
high-pressure steam itself, employed directly, the salicy-

lic acid scarcely distils at all. I tried, among . other
things, to distil the acid by the direct action of steam at a

pressure of 5 atmospheres, at which pressure the tempera-
ture is 320 Fahr., but did not succeed ; the steam scarcely
carried a trace of acid with it. Evidently the boiling

point of the acid was correspondingly raised by the in-

creased pressure. I conjecture that the distillation of sa-

licylic acid under diminished pressure, say half an atmo-
sphere, would take place still more readily.

I would farther recommend a stirrer for the salicylic

acid boiler, so as to give it more opportunity for contact
with the vapor passing through it.

—

Dr. Aug. Rautert, in

Polytechnisches Notizblatt.

SOLUBILITY OF SALICYLIC ACID.
One of the disadvantages attendant upon the use of this

long known, but recently introduced, tasteless and harm-
less disinfectant has been its very slight solubility in wa-
ter. The phosphate of soda increases its solubility some-
what, but it has been reserved for a chemist with the eu-

phonious name of Rozsnyay to discover a better means
than this. The salt employed by this chemist is one
which itself possesses a certain antiseptic power, and this

increases the power which the mixture has of retarding

putrefaction. This salt is sulphite of soda. If one part

of salicylic acid and two parts of sulphite of soda are dis-

solved cold in 50 parts of water, the solution will be per-

fectly clear. The solution does not irritate an open

wound in the slightest, and its disinfectant power is so

great that, while a certain quantity of milk, to which had

been added a solution of salicylic acid prepared with phos-

phate of soda, curdled in five days at ordinary tempera-

ture (66° Fahr.), another portion of milk, to which was

added a solution of salicylic acid prepared with sulphite ot

soda, remained fluid for two weeks.
Rozsnyay recommends one part salicylic acid and one
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or two parts sulphite of soda dissolved in from fifty to

one hundred parts of water, for general use.

The solubility of salicylic acid is enormously increased

by the addition of borax to the water, so that as much as

ten paits of the acid can be dissolved in ioo parts of wa-
ter, if eight parts of borax be present. This discovery
we owe to Dr. H. Bose, assistant in the Surgical Cli-

nic at Berlin, who has contributed a paper of much inte-

rest to the Berliner Klinische Wochenschrift (No. 28, July

12), to which we are indebted for the following de-

tails. The solution should be made by first dissolving
the borax with the aid of heat, and then gradually
adding the salicylic acid to the boiling fluid. Since com-
mercial samples of both these drugs are not chemically
pure, a small amount separates, and requires to be fil-

tered off on cooling. The filtrate is a clear yellowish or
light brown fluid, according to its concentration. The
proof that the addition of borax does not convert more
than a part of the salic)dic acid into salicylate of soda—

a

salt devoid of antiseptic properties—is easily shown ; for

if we dissolve 6.9 parts of the acid in 100 parts of boiling
water, and then add 2.89 parts of bicarbonate of soda, the
carbonic acid in the latter is set free while the soda com-
bines with the salicylic acid, and on cooling there is such
an abundant deposition of the excessive acid that the
whole liquid becomes nearly solid, owing to the formation
of crystals. Now, if the whole be reheated until the acid
is completely dissolved, and then 3.58 parts of boracic
acid added, no deposit of any kind occurs on cooling. The
most suitable strength in which the above solution can be
used for direct application to wounds is, according to Dr.
Bose's experience, one which contains from 2^ to 5 per
cent of salicylic acid, and 2 to 4 per cent of borax. Solu-
tions containing more than 5 per cent of acid are too irri-

tating, and give rise to a very abundant capillary hemor-
rhage if applied to the surface of a fresh wound. Dr. Bose
speaks highly of the result obtained with the boro-salicy-
lic dressing in a number of cases of removal of small tu-
mors. The operations were all performed without the
spray, and only the sponges and forceps used were cleansed
antiseptically with the above solution. The wound
was thoroughly Washed with the same liquid, and then a
thick layer of salicylic wadding, also soaked with it, was
laid on its apposed edges, so as to reach several fingers'
breadths beyond them, and fixed by means of a bandage

;

catgut was used to tie any vessels requiring ligature In
those cases where the edges of the wound could not be ac-
curately brought together, Dr. Bose put in catgut su-
tures, and then filled the spaces between the edges with
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the salicylic solution by means of a small syringe, and ap-
plied the wadding over all. The great number of the cases

thus treated healed by first intention, without the forma-
tion of a drop of pus.

Dr. Bose concludes his paper by stating that he has as

yet no experience of the value of the boro-salicylic acid

solution in dressing large wounds, and that he has not
found it invariably successful in the case of small ones.

(123)

ACTION OF SULPHURIC ACID ON LEAD AND ITS
ALLOYS.

Few metals are able to resist the action of hot oil of
vitriol, lead being, of all the common metals, the least

acted upon by this acid. The addition of some metals as-

sists lead to withstand the attacks of sulphuric acid,

while others render it a more easy victim. The careful
experiments of A. Bauer, which were published recently in

the Berichte der Deutscher Chemischen Gesellshaft, can not
fail to be of practical value to manufacturers and others.

Several alloys were prepared by fusing pure lead with
other metals, the exact composition being determined by
analysis. These alloys were rolled out into plates of
equal thickness, and heated in a suitable apparatus with
sulphuric acid of 66° B., the temperature at which a reac-
tion took place being carefuUy observed. The apparatus
consisted of a flask secured in position a little above the
bottom of an air-bath, the sides of which were formed
by a glass cylinder. A thermometer, reaching down to
the acid in a flask, showed its temperature. In every ex-
periment an equal weight of alloy and an equal volume of
acid were employed. The results were as follows :

1. Pure lead : A strip of pure lead weighing 3 grains was
heated in 3A cubic inches sulphuric acid of 66° B. At
about 347 Fahr., a considerable evolution of gas took
place, which was stronger at 374 Fahr. At 446 or 464
Fahr., all the lead was at once converted into sulphate of
lead, which dissolved in the sulphuric acid. At this sud-
pen decomposition, sulphurous acid and hydrogen ap-
peared, and sulphur separated.

2. Alloys of lead and bismuth : (a) With 10 per cent of

bismuth. The action began at 302 Fahr., and continued,
slowly and quietly, up to 374 Fahr., at which tempera-
ture all the metal was destroyed. (&) With 4 per cent of
bismuth. The decomposition followed more rapidly than
with the 10 per cent alloy, and was finished at 266 to 284
Fahr. (V) With 0.73 per cent of bismuth. The decompo-
sition followed, suddenly and completely, at 320 Fahr.

3. Alloys of lead and antimony : (a) With 10 per cent of
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antimony. This alloy decomposed slowly and steadily ; a

strong action began at 374 Fahr., and ended at 446 ° to

464 Fahr. (#) With 5 per cent antimony. This alloy also

dissolved slowly. A more violent action began at 356 to

374 Fahr., and the end was at 428 to 437 Fahr. (c) With
1 per cent antimony. Here too the decomposition is

slow, but a considerable evolution of gas takes place at

482 Fahr., and the action is ended at 536 Fahr.

4. Alloy of lead and arsenic : Containing 10 per cent
arsenic. This alloy acts very like the 10 per cent anti-

mony alloy. The action is slower, and ends at 464 Fahr.

5. Alloy of lead with 1 per cent copper : This acts very
similarly to the 1 per cent antimony alloy ; a strong reac-

tion begins at 482 Fahr., and all the metal is dissolved at

536 Fahr.
6. Alloys of lead and platinum : (a) With 10 per cent

platinum. The decomposition is slow and incomplete,
and ends at 536 Fahr. (6) With 2 per cent of platinum.
The decomposition is sudden and complete, between 500
and 536 Fahr.

7. Alloy of lead and tin with 10 per cent tin : This alloy

acts like pure lead ; solution takes place suddenly at about
392 Fahr.
These experiments show that the addition of a little an-

timony or copper renders tjie alloy more able to resist

sulphuric acid, while bismuth has a decidedly injurious
effect.

CARBONIC ACID GAS.
Professor de Repentigny (of St. Therese College,

Canada) writes that he has discovered a method by which
the gas may be obtained in large quantities, and at a very
moderate cost. There exists in Canada a peculiar forma-
tion known as gray iron sand, which contains a large pro-
portion of carbonate of lime. He says :

" It is very com-
mon in this section, and may be found in immense quan-
tities." When treated with dilute oil of vitriol, a complete
solution of the sand ensues, accompanied by a copious
liberation of carbonic acid (Fe CO s + H a S0 4=Fe S0 4 +
C0 2 + H 2 0). The residue remaining, consisting chiefly
of a solution of copperas, along with sulphate of man-
ganese, lime, and other impurities, he treats with ferro-
cyanide of potassium for making Prussian blue.

EBULLITION OF SULPHURIC ACID.
According to M. Bobierre, sulphuric acid may be

caused to undergo regular ebullition by the addition of
thin plates of platinum in the proportion of 180 grains of
metal to 32 quarts of acid. The whole is to be treated in
a vessel of 55 quarts capacity. (121)
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FUSED BORACIC ACID.
By V. de Luynes— Fused boracic acid, which ap-

proaches glass in some of its external characteristics, pre-
sents some properties worthy of note. In the viscid state

it may be drawn out into threads, which solidify rapidly,

and from this point of view its ductility rather resembles
that of silica than of glass. Its hardness, between 4 and 5,

places it between fluor-spar and apatite ; it scratches glass,

and is with difficulty attacked by sand, and even by eme-
ry, dry or with oil. It takes seven to eight times as much
time in grinding as glass under the same circumstances.
This resistance to friction, which does not accord with its

hardness, depends doubtless, as M. Damourhas recognized
in the case of other minerals, on a specialty of struc-

ture. Melted boracic acid, in mass, becomes slowly hydra-
ted in contact with water. In powder it is acted on rapidly,

as shown by Ebelmen: If the powder is sprinkled with
water, its temperature may rise to ioo°. Boracic acid is

chiefly remarkable for the persistence of its temper. If

poured upon a cold metallic surface, glassy plates are ob-
tained, the under surface of which, chilled by the metal,
is more strongly tempered and more expanded than the
upper. Hence results a flection which may be strong
enough to cause the rupture of the plate and its projec-

tion in fragments. If poured into oil it may be obtain-
ed in small masses with short tails, under the same con-
ditions as Prince Rupert's drops. A tempered plate of

boracic acid, with parallel surfaces, acts upon polarized
light like tempered glass ; but while the latter loses this

property by re-heating, boracic acid preserves it with great
tenacity.

DETECTION OF PICRIC ACID IN BEER.
For this purpose, Brunner recommends acidulating the

beer with hydrochloric acid, and plunging therein a frag-

ment of woollen thread, and digesting the same in a bain

marie. After the thread is removed, it is heated with a

solution of ammonia. The latter is filtered, evaporated in

a bain marie to small volume, and a few drops of cyanide
of potassium are added. The presence of 0.015 grain of

picric acid in a pint of beer is determined by a red color

being produced, due to the formation of isopurpurate of

potash.

Oxuvitic Acid.—MM. A. Oppenheim and S. Pfaff an-

nounce the discover of a new acid named as above, and
having the formula C 6 H 2 (CH 3> OH, COOH, COOH). It

results from the action of chloroform on acetic sodic

ether.
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BLACK OXIDE OF MANGANESE FOR DESTROY-
ING NOXIOUS GASES.

Don Julius de Valmagini, of Vienna, claims to have
discovered a new and valuable disinfectant in the ordi-

nary black oxide of manganese. In the Bayerisches I?t-

dustrie und Gerwerbeblatt, he writes as follows :

It is well known that ozone is the only substance
which will rapidly decompose badly smelling gases ; but
up to this time we possess no method of preparing ozone
cheaply and in large quantities. I have found by a series

of experiments that ozone is present in black oxide of

manganese (Braunstein) in large quantities, and that it is

continually regenerated. It was not hitherto known that

many kinds of oxide of manganese (manganite, pyrolusite,

etc.) were ozone carriers ; but I can prove that they not
only possess all the properties of the known ozone bear-
ers, but are excellently adapted to use in all cases where
ozone has proved useful.

(a) Ozone test-paper, prepared with starch and iodide
of potassium, is immediately blued by the liberation of io-

dine without any acid being added.
(b) A solution of chemically pure iodide of potassium is

at once decomposed by dropping into it a fragment or
some of the pulverized mineral, the liberated iodine turn-
ing the solution brown. The liberated iodine is recog-
nized by all its reactions, such as turning blue with
starch paste, dissolving in chloroform or bisulphide of
carbon, subliming at the boiling temperature, and the
characteristic odor.

(c) Chemically pure binoxide of manganese, prepared
artificially, shows the same reaction in chemically pure
iodide of potassium as given above at b, reacting just like
the natural product.

(d) When the pulverized mineral is strewn upon chemi-
cally pure silver and moistened, the silver is browned at
once by the formation of oxide of silver ; on heating, the
brown spot entirely disappears, proving that it was not
sulphide of silver which was formed.

(<?) The air is also ozonized by contact with the surface
of the mineral or of the powder.

(/) The reaction about to be mentioned now was in-
deed known, but was never considered as an ozone reac-
tion, namely : Tincture of guaiacum is colored deep blue
by the oxide of manganese.

{g) Black oxide of manganese is also well adapted, by
its ozonizing power, to destroy putrid gases, such as sul-
phuretted hydrogen, and putrefactive gases, and that too
in a very short time.
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From this it may be concluded that many kinds of man-
ganese ores could meet with extensive use for sanitary
and building purposes.

ANTISEPTIC PROPERTIES OF COMPRESSED AIR.

The investigations of M. Paul Bert, relative to the pro-
perties of compressed air, have been the means of disco-
veries as unexpected as they were important.
Meat submitted for a month to the action of compressed

air became yellow and acquired a slightly acid reac-
tion, but all its nutritive properties were found thorough-
ly preserved. The investigator cooked and ate mutton-
chops similarly treated and was unable to observe any
signs of tainting. It is a curious fact that meat once sub-
mitted to the compressed air as above keeps indefinitely

after the pressure is removed, care only being required to
exclude the atmospheric dust capable of determining pu-
trid phenomena. The only explanation which appears
possible for this circumstance is that the compressed
oxygen acts on the elementary organisms, in similar man-
ner as upon animals and higher vegetables, and kills the
animalculse already formed within the apparatus, or the
matter from which, by processes still unknown, they
may be developed.
M. Bert placed some mycoderma vini on the surface of

wine and applied the compression. The germs were killed

instantly and fell to the bottom of the vessel, while the
alcoholic properties of the liquid remained unimpaired.
Cherries, strawberries, and other fruits, and also wet
bread, were equally well preserved. Milk presented an
interesting peculiarity. While the germs to which lactic

fermentation is ascribed were destroyed, coagulation was
not retarded. An explanation of this is perhaps found in

the fact already noted concerning the slightly acid reaction
observed in meat. A solution of glucose, however, to
which brewer's yeast had been added, produced alcohol
despite the compressed gas, and urine containing a frag-

ment of a filter impregnated with uric ferment produced
ammonia. It appears in these cases that the oxygen could
not act quickly enough to kill the ferment before the lat-

ter had affected the material.

The subject would certainly have remained incomplete
if the fermentation term diastatic—that is to say, deter-

mined by soluble ferments—had been neglected. M. Bert
has studied saliva and pancreatic juice and others of like

nature, and finds that all, without a single exception, re-

tain their activity in the compressed oxygen. So that a
valuable means of preservation of numerous important
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medicaments is found in simply inclosing them in a tube
with the compressed gas.

From these facts, M. Bert suggests, some light may be

thrown upon physiological problems now very obscure.

It is a. question, for example, whether accidents caused by
the inoculation of diseased blood are due to the organ-
isms contained therein or to matter analogous to diastatic

ferments. Both views are strongly defended ; but it will

be seen that the effect of compressed air will at once de-

termine the matter, since the organisms, if existing, would
be destroyed, while the diastatic ferments would be unim-
paired.

PHYNOL—A NEW ANTISEPTIC.
Among the benzol group, all of which are derived from

coal-tar, are (besides the phenol or carbolic acid (C 6 H 6 O)
and its many compounds) the cresol (C 7 H 8 O), the phlorol
(C 9 Hio 3), and the phynol. The latter, of which the com-
position is C10 H14O, is also found in volatile oil of thyme,
together with thymene, C10 Hio, and cymene, C10 H14

;

but the cheapest source of its production is coal-tar. Seve-
ral compounds of the phynol were studied by chemists long
ago ; but it was reserved for Lewin, of Berlin, to discover
that it is a powerful antiseptic. When pure, it consists of

transparent c^stals of a very agreeable and strongly aro-
matic odor : while it is so powerful that a single grain in

thirteen ounces of hot water is a sufficiently strong mixture
for all purposes. Comparative experiments have shown
that it possesses a much greater power to arrest fermen-
tation and putrefaction than either carbolic or salicylic

acid. Added to a solution of sugar, with yeast, it arrest-
ed fermentation ; added to milk, it arrested coagulation till

20 days later than is usual, and alter 40 days there was no
vegetation visible. Albumen of eggs did not show putre-
faction at the end of 11 weeks, and the peculiar aromatic
smell was still prevalent at that time. Even in bony sub-
stances, otherwise so ready to start decomposition and
putrefaction, it was able to arrest all putrefactive change
for not less than 35 days.

It appears thus that the benzol series contains the best
disinfectants, and that carbolic acid, which has hitherto
enjoyed the highest reputation, is no by means the best in
the series

; and that it will be superseded bv the fragrant
thymol, until some better antiseptic is, in 'its turn, dis-
covered.

Professor Sergius Kern, of St. Petersburg, finds that
the explosive properties of nitro-glvcerine nearly disap-
pear if the substance is highly heated.
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ARTIFICIAL CELLS.
Seeing that the physiology of growth hinges on the life-

history of the cell—all organized bodies consisting sim-

ply of a more or less simple aggregation of these organic

elements—the success which Traube has had in imitating

with dead matter the characteristics of living cells shows
that it is altogether too early to dogmatize touching man's

present or future inability to rival the physics as he has

the chemistry of life.

The behavior of those groups of compounds denominat-

ed colloids and crystalloids by Graham, when their solu-

tions are separated by thin membranes from each other

or from solutions of crystalline substances, needs no de-

scription here. The established fact that dissolved colloids

cannot pass through colloidal membranes formed the

starting point of Traube's investigations. He was aware
of the additional fact that the precipitates of colloidal

substances are themselves usually colloidal. It followed,

as a natural consequence, that a drop of one colloid, if

placed in the solution of another suitable colloid, would be
converted into a closed cell by the precipitate formed by
the mutual action of the two colloids at their surface of

meeting. For example, a drop of concentrated solution
of gelatine plunged into a solution of tannic acid is imme-
diately surrounded by a pellicle of gelatine tannate, the
thickness of which depends upon the relative densities of
the two solutions. This colloidal pellicle is impervious to

the colloid solutions, while it allows water to pass through
freely. Hereupon, most significant phenomena arise. The
gelatine within the cell is more concentrated than the
solution of tannic acid in which it is immersed ; it has in

consequence a stronger attraction for water, and absorbs a

portion from the weaker solution.

To make room for the increased contents of the cell,

the pellicle stretches, separating its molecules to such an
extent that the outer and inner solutions come in con-
tact, and a fresh precipitate of gelatine tannate is formed
between the original molecules. Through the enlarged
pellicle, water continues to penetrate, and the process of
growth in the cell-wall goes on so long as a difference in

density exists between the contents of the cell and the
surrounding liquid. A firmer pellicle is formed when a lit-

tle lead acetate or copper sulphate is added to the gelatine.

That the growth observed is not a mere stretching of the
pellicle occasioned by endosmose is proved by replacing
the outside solution by water, whereupon the growth
•ceases, the formation of new molecules of precipitate be-

ing prevented. It will be remembered that the natural
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growth of living cell-walls is by the same process of in-

tussusception, or the deposition of new matter between
the molecules already existing.
While the cell-wall is growing, changes also go on in the

interior. So long as a nucleus of undissolved gelatine
remains, the artificial cell is spherical. When the inclosed
gelatine is all dissolved, the contents become diluted
by the inflowing water, the density being least at the top,
the heavier solution settling to the bottom of the cell.

When sufficiently dilute, the cell contents begin to dis-

solve the cell-wall at the top ; the pellicle of that part be-
comes thinner and more extensible ; as it yields, new mat-
ter is precipitated between its molecules ; in short, the cell

grows upward, and often protuberances directed outward
are formed, in imitation of living cell-growth. Still more
remarkable is the behavior of the pellicle of copper ferro-

cyanide precipitated round a drop of a concentrated solu-

tion of copper chloride in a solution of potassium ferrocya-

nide: or, better yet, according to Sachs, around a small

piece of solid copper chloride in the ferrocyanide solution.

In the latter case a green drop is immediately formed at the

expense of the solution, the precipitated pellicle of which
incloses the solid nucleus which is gradually dissolved by
the permeating water. Cells so formed manifest active

growth and a variety of differences not easy to explain.

Some have very thin pellicles, are roundish, and exhibit a

slight tendency to grow upward ; they usually form a

number of small wart-like outgrowths, and attain very
considerable dimensions—from 0.4 to 0.8 of an inch in

diameter. Others have thick reddish brown pellicles,

grow quickly upwards in the form of irregular cylinders,

rarely branch, and attain a diameter of from 0.08 to 0.16 of

an inch, and often several times that measurement in

height. Sometimes combinations of these two kinds form
a sort of horizontal tuberous rhizome-like structure, from
which long stalk-like outgrowths arise upward and root-
like protuberances downward.
Sachs insists that these pellicles of copper ferrocyanide

do not alwaj^s grow entirely by intussusception, as Traube
supposed, but sometimes by eruption, as he terms it. In
such cases a brown pellicle is formed round the green
drop ; water penetrates quickly through the pellicle to the
inclosed copper chloride, stretches the pellicle rapidly, and
at length ruptures it. The green solution immediately
escapes through the fissure, but becomes at once coated
with precipitate which appears either as an intercalated
piece of the previous pellicle, or as an excrescence or
branch of it, a process which is repeated as long as any*
copper chloride remains inside the cell.
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Besides these solutions already named, Traube experi-
mented also with mixtures of tannic acid with copper and
lead acetates, and soluble glass with the same substances
or with copper chloride, etc., and came to the conclusion
that every precipitate, the molecular interstices of which
are smaller than the molecules of its components, must
assume the form of a pellicle when the solutions of its

components come in contact.
These pellicle precipitates are peculiarly well adapted

for the study of endosmotic processes. They behave very
differently from other membranes, being often impermea-
ble to the most diffusible substances, while allowing other
compounds to pass through them ; and every kind of pel-
licle has in this respect its own peculiarities. For in-

stance, the gelatine tannate employed by Traube in most
of his experiments is impermeable to potassium ferrocya-
nide but permeable to ammonium chloride and barium ni-

trate. The pellicle of copper ferrocyanide of the other ex-
periments mentioned is impermeable to barium chloride,
calcium chloride, potassium sulphate, and barium nitrate,

but permeable to potassium chloride. Again, if a small
quantity of ammonium sulphate is added to the solution of
gelatine, and a small quantity of barium chloride to the tan-
nic acid, the pellicle formed by their admixture is composed
of calcium tannate with barium sulphate deposited upon it,

diminishing its permeability ; the two solutions can no
longer diffuse, but the incrusted pellicle is still permeableto
the smaller molecules of ammonium chloride and water.
From facts of this sort Traube infers that, in the permea-
bility of pellicle precipitates, we have a means of determin-
ing the size of the molecules of different solutions, since
only those molecules can pass through a pellicle which
are smaller than its molecular interstices, and therefore
smaller than the molecules of the solutions which pro-
duce the pellicle. (83)

GOLD-LINED CAPSULES AND CRUCIBLES.
By J. L. Smith.—Those who have had much to do with

caustic potash and nitre heated to redness, know that sil-

ver vessels will not always answer their purpose. Under
these circumstances gold vessels are very useful, but
very expensive, and I have for some time been using
what might be called a compromise vessel, made of plati-

num lined with gold ; not platinum gilt, but made in the
following manner: A thick sheet of platinum is taken
and the requisite amount of gold melted on the surface

;

the whole is then rolled out to the proper thickness for

capsules and crucibles, and these latter vessels then made
out of this sheet.
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NEW PROCESS FOR RENDERING WOOD INCOM-
BUSTIBLE.

An English clergyman, the Rev. Dr. Jones, has distin-

guished himself by inventing a process for rendering

wood incombustible. The wood is at the same time made
impervious to dry rot and decay, so that two important
ends are attained at once. Most of the old methods of

preserving wood only render it more liable to fire, as was
shown not long ago in the burning of the landing stage

at Liverpool. Dr. Jones subjects the wood to a pickling

process, in a solution of tungstate of soda and water of

the specific gravity of 1.2. The tungstate is made by the
addition of tungstate of lime to hydrochloric acid and salt,

and it produces in the process as much chloride of lime as

will pay all working expenses. The tungstate of soda,

from experiments that have been made publicly and pri-

vately during the last three years, is proved to render soft

woods, such as white and yellow pine, as hard as oak or
teak, and it will also restore wood that has been affected
by dry rot to the original condition of durability. The
London Daily News gives the following account of some
experiments recently made at Godstone to test the value
of the new process :

The experiments made were three in number, and the
tests were undoubtedly very severe. Two small pyramids
of sticks were made, one of prepared and the other ol

unprepared wood. These were then well saturated with
paraffine and ignited. In the case of the prepared wood,
the paraffine soon burnt itself out without communicating
the flames to the wood, which was only slightly charred.
The other heap burnt fiercely, and in half an hour was re-

duced to ashes. The next experiment was made with two
wooden huts, one of which had been prepared, while the
other, built of ordinary Scotch fir, had not. A strong fire

sufficient to ignite the houses was made in each, and the
effect was about the same as in the preceding experiment.
A chest containing a parchment document had been
treated by the process, and was thrown into the flames
when at their height, and was taken out some time after-
wards, charred indeed as to the outside, but practically
uninjured in any other respect. The inside was quite
cool, and the wax seals upon the document were in-
tact. Perhaps the most important trial was that which
took place with gunpowder. A government gunpowder
keg which had been rendered fireproof was used for this
experiment. A paper packet containing about two
ounces of gunpowder was put in the bottom of the keg,
and a sheet of brown paper impregnated with the tung-
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state was pasted over it and dried. The keg, which was
open at the top, was turned upside down, and surround-
ed by shavings, which were lighted. A fire of petroleum
and shavings was kept burning on the top for about a

quarter of an hour, without producing the slightest effect

on the keg. To make the trial still more complete the
keg was reversed again, and lighted shavings were thrown
in upon the gunpowder, protected only by a sheet of

brown paper. The paper stood the test admirably, and
the solution rejected the fire so thoroughly that the paper
did not even show a sign of charring. The gunpowder
was then taken out and exploded. The properties of his

invention, Dr. Jones states, would give the navy the ad-
vantage of being always sound in hull and free from any
danger of fire, whether from accident or from shot and
shell. It would also be a great saving to the nation in

preventing the necessity of continually docking and re-

pairing ships.

ANILINE BLACK BY ELECTRICITY.
By J. J. Coquillon.—If we take a strong solution of sul-

phate of aniline and submit it to the action of two Bunsen
elements, employing platinum electrodes, we soon see the
positive pole become coated with a violet-blue covering,
greenish in places, a fact remarked by Letheby. If the
experiment is prolonged for 12 or 24 hours, we find fixed
to the positive pole a black mass, easily detached. On
treating this substance with ether and alcohol, and drying
it, there remains an amorphous black body with some
greenish reflections, insoluble in most solvents. If this
body is treated with sulphuric acid, and spread out upon
a porcelain saucer, it takes a greenish coloration, but on
treatment with alkalies it resumes its jet-black color. It

is not affected by nascent hydrogen. To ascertain that
the production of this black was due to nascent oxygen,
and not tothe platinum employed as electrode, I made use
of electrodes of gas-coke, and obtained in 12 to 24 hours
identical results ; a black adhesive mass was fixed to the
carbon of the positive pole. Nitrate of aniline gave also
a black deposit, which, on treatment with alkalies, took a
velvet-like appearance ; but in presence of sulphuric acid
a decomposition took place, and I obtained a brown ma-
roon coloration. The composition of this black is, there-
fore, different from that obtained with aniline sulphate.
Muriate of aniline gave, around the positive pole, a black
coagulum, but it is probable that, in this case, the action is

complex, and that there may be at the positive pole, be-

sides nascent oxygen, nascent chlorine, which complicates
the results.

With the organic salts I have obtained differences
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which require mention. Aniline acetate gave, at the
positive pole, a black glutinous substance, partly soluble
in the surrounding salt. Aniline tartrate gave no result,

not even the least coloration of the positive pole. Hence
it appears that aniline blacks may be obtained without
the intervention of any metal, and that the salts of aniline
behave in different manners with the nascent oxygen. (4)

BARYTA GREEN.

By M. Boettger.—Make a mixture of two parts of caus-
tic soda and one part chlorate of potash, and add very
gradually two parts of manganese in very fine powder.
Raise the temperature gradually to very dull redness. On
reaching that point allow the mixture to cool, and after

having powdered it exhaust it with water. Filter the
liquid thus obtained, and add to it when cold a solution of

nitrate of baryta. There is formed a violet-colored preci-

pitate of baryta, which is washed with care. It is then
dried and treated with one half to one part of caustic ba-
ryta, hydrated, and gradually heated up to the commence-
ment of redness, with consequent stirring. When this

operation is at an end, the mass, on cooling, appears of a
fine green. It is powdered and finally washed in order to
remove any excess of baryta. (36)

A Non-Arsenical Green Paint.—By Signor A. Casa-
li.—This Italian chemist proposes to calcine strongly an
intimate mixture of 1 part of bichromate of potash and 3
parts of baked gypsum, of the variety commonly known
as scagliola. The result is a grass-green mass, which, on
boiling with water, or mixing with dilute hydrochloric
acid, leaves a fine powder of an intense and beautiful
green, and possessing a very high coloring power.

A HUMAN ANALYSIS.
Dr. Lancaster, of London, recently analyzed a man,

and presented the results of his investigation in palpable
form to his audience during a late chemical lecture. The
body operated upon weighed 158.4 lbs. The lecturer ex-
hibited upon the platform 23.1 lbs. carbon, 2.2 lbs. lime,

22.3 ozs. phosphorus, and about 1 oz. each sodium, iron,

potassium, magnesium, and silicon. He apologized for not
exhibiting 5595 cubic feet of oxygen, weighing 121 lbs.,

105,900 cubic feet of h)rdrogen, weighing 15.4 lbs, and 52
cubic feet of nitrogen, likewise obtained from the body,
on account of their great bulk. All of these elements
combine into the following: 121 lbs. water, 16.5 lbs. gela-
tine, 132 lbs. fat, 8.8 lbs. fibrineand albumen, 7.7 lbs. phos-
phate of lime and other mineral substances.
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TEST FOR THE IMPERMEABILITY OF TISSUES.
The annexed is an illustration of a simple device for

determining whether or not any given tissue is impermea-
ble to gases. The utility of the device is principally found
in testing silk and other fabrics used for balloons or for

proving waterproof varnish when spread on tissues.

The apparatus is a metallic cup, M, to which a tube, A B,

is affixed. The material to be tested is placed over the

mouth and there strained between a band of rubber (at-

tached to the exterior of the cup) and a ring, C, held in

place by double clamps and a set screw. The fabric is then
covered with water and air is blown in through the tube.
If the stuff is not absolutely impermeable, minute air-

bubbles will make their way through and rise in the wa-
ter.

DETECTING ADULTERATION OF FATTY OILS.

M. Roth employs, as a re-agent for the above, sulphu-
ric acid at 46 B. saturated with nitrous vapors by causing
nitric acid to act upon large pieces of iron. At the end of

six or eight days, the soiution acquires a fine bluish green
color, indicative of complete saturation. This re-agent
solidifies either partially or entirely the olein of non-sic-

cative oils. The purity of the o]l may thus be determined
by noting the time which it occupies in solidifying.
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TO DISTINGUISH BENZINE FROM BENZOL.
Benz6l, C 6 H 6 , was first discovered by Faraday in the

cylinders in which coal-gas was delivered to consumers in

London many years ago. Much more recently, a volatile

substance resembling it in several particulars was found
among the products of petroleum refineries, and to this

too was given the name benzol or benzine. At length the
name benzol became confined to the coal-tar product,
while in this country the name benzine has generally been
limited to the petroleum product ; but in England and
France both are known as benzine. The former is much
more valuable than the latter, since it is employed in the
manufacture of aniline and the aniline dyes. There is

great similarity in color, odor, etc., and the benzine is

sometimes sold as benzol, or mixed with it. Dr. Hagar
distinguishes the two by means of iodine A small crystal

of iodine, placed in a test-tube containing the liquid to be
tested and gently agitated, dissolves and imparts to ben-
zol a violet-red color ; to benzine it imparts a raspberry-
red color. In a mixture of the two, the color of the solu-

tion is also a mixture of violet-red and raspberry-red, the
latter prevailing, so that the addition of the smallest quan-
tity of benzine to benzol can be detected in this way. A
few experiments will soon enable a person to judge of the
amount of adulteration.

PHOSPHORUS.
By Prof. C. W. Wright.—The average text-book in-

forms the reader that phosphorus is luminous in the dark,
or, in other words, phosphoresces when exposed to the
air; and this is about all that is stated in reference to a
property of this element which is the most important of
any connected with it. Upon this property, or one close-
ly allied to it, is the poisonous quality of this agent based.
Destroy this power of phosphorescence, and this element
is no longer a deadly poison, either when swallowed, or bjr

the action upon the bones of the upper and lower jaw.
The phosphorescence of this element is accompanied by
the development of ozone, and any substance which has
the power of destroying ozone will arrest the luminosity
of phosphorus, and, what is of still greater importance,
destroy its poisonous action. In fact, phosphorus is not
of itself a poison, but the ozone which it has the power of
developing out of the oxygen of the air is the sole cause
of the fatal results which follow its introduction into the
system. This I have repeatedly demonstrated by experi-
ments on the lower animals ; and in two cases of acciden-
tal poisoning in human beings, the same facts have been
proven. This is a subject, however, that properly be-
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longs to the medical profession, and I will simply state
that ten or fifteen drops of spirits of turpentine, mixed
with an ounce or two of sweet-oil, or any liquid fat, will
prove an efficient antidote to elementary phosphorus, or
any substance, such as the tips of matches or certain rat
poisons, with which it may be incorporated. Other vola-
tile oils, such as sassafras, may be employed when turpen-
tine is not at hand. It is not every specimen of turpen-
tine that will prove antidotal to phosphorus. Any sub-
stance that has the power to instantly destroy the lumi-
nosity of this body will prove effectual as an antidote ; and
the only assurance we have of the efficiency of any agent
is to test it beforehand.

THE GASES EVOLVED FROM APPLES.
An examination of these has been made by Herr Ben-

der, who has published the results in the "Berlin. Chem.
Ges." The fruit, cut in pieces, was placed in water free from
air contained in a flask furnished with a delivery tube. On
raising the temperature to 6o°, the gas began to come off,

and at ioo°. the evolution was rapid. Four moderate-
sized apples afforded about 100 c.c. of gas. Upon eudio-
metric analysis this gas—great care having been taken to
exclude the air—was proved to consist of 59.37 per cent
of nitrogen, and 40.20 per cent of carbonic acid, the re-

maining 0.43 per cent being oxygen. In a subsequent ex-
periment, 31.07 per cent of the gas was carbonic acid, and
68.93 per cent nitrogen. The author believes that the
carbonic acid comes from a fermentation within the
fruit, the ferment being produced at the time of ripening.

Detecting Lead in the Tin Lining of Vessels.—M.
Fordos has given a new and rapid process for the above in

a paper read before the French Academy. He says

:

" Place, with a tube plunged in pure nitric acid, a slight

layer of acid upon any part of the tinning, selecting by
preference the thickest parts. Both metals are attacked,
forming stannic oxide and nitrate of lead. After a few
minutes heat slightly to expel the last traces of acid, and
allow to cool ; then touch the pulverulent spot produced
by the acid with a tube dipped in a solution of 5 parts of

iodide of potassium in 100 of water. The iodide has no
action upon the oxide of tin, but with the nitrate of lead

it reacts, forming yellow iodide of lead, and showing the

presence of even a small quantity of this metal. The sur-

face of the tinning must be carefully cleansed before ap-

plying the nitric acid, and the acid should not penetrate
to the iron or copper which forms the body of the vessel,

as the reaction might thus be complicated."

2
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PROTOSULPHIDE OF CARBON.
It is generally well known that, chemically, ox3rgen and

sulphur greatly resemble each other. The sulphide of

carbon, however, analogous in properties and composi-
tion to carbonic acid, has hitherto been considered the
sole sulphuretted compound of carbon, there being no-
thing recognized corresponding to carbonic oxide to the
sulphur series. M. Sidot has recently made the impor-
tant discovery of protosulphide of carbone, which com-
pound he obtains by subjecting bisulphide of carbon to
sunlight, when the liquid undergoes a profound decompo-
sition. Half of the sulphur separates to be again dissolved
in the bisulphide not yet altered, and at the same time
a black powder is precipitated, which is the protosulphide
sought for. This, washed and purified, is destitute of

taste or odor, and is absolutely insoluble in neutral
solvents. Acids act upon it, giving rise to more or less

complex products.

THE CHEMICAL FIRE-FLY.

By Prof. C. W. Wright.—To prepare the chemical
fire-fly, by which some of the most characteristic proper-
ties of phosphorus can be demonstrated, select a two-
ounce phial which has been well annealed, and introduce
into it sweet or almond oil, till the bottom is covered to
the depth of half an inch (lard will answer, if nothing
better can be procured), and to this add fifteen or twenty
grains of phosphorus, and then cork it loosely. After
this, place the phial in a pan of cold water, ajid set it on a

stove or other warm surface till the phosphorus melts

;

then shake the phial till the oil has dissolved as much of
it as it is capable of holding in solution. Three or four
vigorous shakes in the course often minutes will answer.
That quantity of oil will not dissolve the whole, of the
phosphorus, which is not desirable. The cork must not
be a closely fitting one, but must be forced into the phial

so as to nearly prevent the escape of the oil when in-

verted. It is best to give the cork more of a conical
shape than those in use by druggists. When experiment-
ing, the phial must be warmed about as hot as the hand
can bear, and slightly agitated or inverted, taking care,

when doing this, to have the cork well secured ; it may
afterwards be loosened a little. When the cork is pro-
perly adjusted, which can be easily accomplished by a
little practice, the whole interior will light up every few
seconds, in rhythmical succession, and continue to do so
for hours, provided the proper temperature is maintained.
At the conclusion of the experiment, the apparatus should
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be put away in a dark place, and a tightly fitting cork in-

troduced into the phial. A number of these phials, pro-
perly adjusted in a darkened room at different points, and
several set swinging by means of strings suspended from
the ceiling, produce a singular and weird impression, that
grows upon the observer the longer the experiment is ob-
served ; and after a time it is difficult to divest one's self of
the idea that the light is evolved by a living, moving
creature. For impressiveness, there is no experiment in

chemistry that makes such an enduring image upon the
observer. Of course every precaution should be taken to

avoid breaking the apparatus or spilling the oil. No
damage, however, need be apprehended, provided the
directions are strictly followed. In experimenting with
phosphorus, the inexperienced should always be provided
with a large vessel of water in which a few drops of tur-

pentine have been diffused. When burning phosphorus
has been extinguished by this water, there is little or no
danger of its re-ignition, which is very apt to occur when
it is extinguished in the ordinary way. The phosphores-
cence of this element, when a solution of it is spilled upon
any object, as well as its disagreeable odor, are instantly
destroyed by a small quantity of turpentine suspended in

water.
Under no circumstances should children or careless

persons be permitted to experiment with phosphorus
;

not that it is any thing like as dangerous as coal-oil and
many other articles handled daily, but ffiere is no sub-
stance that so completely demoralizes the understanding,
in case of an accident, as this.

The glow-worm may be imitated by transmitting bub-
bles of air through glass tubes containing the phospho-
rized oil. In fact, there is no end to the number and va-
riety of experiments that can be devised by a person of

inventive genius.
The phosphorescence of the fire-fly and glow-worm is

due to slow combustion or oxidation ; and the phenome-
non is arrested in them, as it is in phosphorus, by placing
them in a negative gas, such as nitrogen, for example.
Phosphorescence is not always, however, the result of

oxidation. This fact can be demonstrated by exposing
the diamond to direct sunlight for a few minutes, and then

transferring it to a darkened room, when it will emit a

beautiful light for several seconds.

The phosphorescence of the fire-fly is not due to the

slow combustion of phosphorus, nor is it an amatory dis-

play on the part of that insect. The species are perpe-

tuated under different circumstances, and in the daytime.

The fire-fly is a carnivorous insect, and the object of the
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illumination is to attract small insects, which are quickly
devoured.

If the ear be placed near the vessel of phosphorized oil

at the moment of illumination, a slight hissing noise will

be perceived, produced by a sudden rush of air into the
phial, in consequence of the partial exhalation (one fifth)

of the air in the phial, by the abstraction of oxygen,
which unites with the phosphorus. This fact is instruc-

tive. It demonstrates to us, in a striking manner, that a
vessel which may be impervious to a -liquid may permit
the entrance or exit of a gas or vapor ; and it accounts for

the decomposition of spirits, conserves, extracts, etc., that

are put up in vessels that are supposed to be herme-
tically sealed, simply because they do not permit of the

escape of their liquid contents.

OCCLUSION OF HYDROGEN BY PALLADIUM.
By L. H. Laudy.—The well-known result of Graham's

experiments on palladium, and the large volume of gas
absorbed when thin strips of this metal are made the ter-

minals of a rather strong current of electricity, are familiar

to all. To demonstrate this fact to an audience or class

has only lately been attempted, and I have devised a sim-

ple piece of apparatus, which I have used many times and
have found to be correct and reliable, if the following
directions are carefully carried out : Pure palladium foils,

measuring about one eighth of an inch in width and three
inches long, are attached to stout pieces of copper wire
with hard solder; these are passed through pieces of cork
cut square, according to size of tank used.
The strips are first heated in a Bunsen burner and al-

lowed to cool. They are then coated with a thin shellac

varnish (ordinary negative varnish thinned with alcohol
answers the purpose) on one side only, by means of a ca-

mel's-hair brush. Care should be taken to prevent the
varnish from flowing on the opposite side. The strips are
then placed in the lantern tank, about one and a half
inches apart, with the varnished sides towards the sides of

the tank and parallel to the light. The tank is filled with
dilute sulphuric acid, and the wires from a batte^ of

about four one-quart Bunsen cells are connected with the
strips.

Decomposition immediately takes place ; hydrogen is

occluded, producing a powerful contraction in the palla-

dium. By reversing the current, the hydrogen is dis-

charged, and the phenomenon is repeated in the other
strip. By these means the strips undergo wonderful con-
tortions. This simple experiment demonstrates the pecu-
liar properties of this metal. (23)
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THE COMPONENTS OF COAL.
Dr. Hofman, of the University of Berlin, furnishes,

in Percy s Metallurgy, the following list of the compounds
generated by the destructive distillation of coal, the new
atomic weights being used

CS S

Sextene (caproylene)C 6H 12

Septene (aenanthy-) ~, u
lene) \

UHl4
Ethine (acetylene) C 2H 2

Benzol C 6H 6

Toluol C 7H 8

Xylol C 8H 10

Cumol. C9H12
Cymol C10H14
Naphthaline Ci H 8

Anthracene C 14Hi
Phenanthrene C14H10
Fluorene C13H10
Pyrene Ci 6Hi
Crysene Ci 8Hi 2

BASIC NITROGEN COMPOUNDS.

Ammonia .H 3N
Aniline C 3H 7N
Pyrodine. C 5H 5N
Picoline C 6H 7N
Lutidine C 7H 9N
Collidine CgH^N
Parvoline C 9H 13N
Corindine C10H15N
Rubidine CuH 17N
Viridine C 12Hi 9N
Chin°l|ne

j-C 9H 7NLeucohne
)

Lepidine C10H9N
Cryptidine C„H„N
Pyrrol C4H5N

CURIOSITIES OF EBULLITION.
Dr. T. L. Phipson says that water strongly acidified

with hydrochloric acid, and containing a small quan-
tity of benzole, was found to enter into violent ebul-
lition every sixty seconds ; alter a while the boiling

ceased completely, and then recommenced sudden-
ly every thirty seconds for some time. The flask still

being kept over the spirit-lamp, the periods between
quiescence and violent ebullition dropped to twenty.

ten, and finally to eight seconds, at which interval the

phenomenon continued for some considerable time. The
temperature of the vapor in the flask was 214° Fahr., in

the liquid 218 , during the whole time of the experiment.

Hydrogen H
Water H 2

Carbonic oxide. . . .CO
Carbonic acid C0 2

Sulphurous acid. . .S0 2

Hyro-sulphuric )

acid (sulphuret- ,- H 2 S
ted hydrogen) )

Bisulphide of car-
(

bon f

Hydrocyanic acid. .HCN
Hydrosulphocya- ) HCNS

nic acid
j

Acetic acid C 2H 4 2

Carbolic acid
} n xj r^

(phenol) \
UHeU

Cresylic acid (ere- ) r u n
sol)

j-C 7H sO
Phlorylic acid

} n u r\

(phlorol) f^8H 10O
Rosolicacid C 20Hi O 3 (?)

HYDROCARBONS.

Methane (marsh gas).CH 4

Sextane (propyl) C 6Hi 4

Octane (butyl) C GH ]8

Decane (amyl) C 10H 32

Duodecane (ca-

proyl). f
.-C 12H 26

Paraffine Ci H 2n+2 (?)

Ethene (defiant gas)C 2H 4

Tertene (propylene).C 3H 6
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When methyl alcohol was added to the above mixture
of water, hydrochloric acid, and benzole, and the flask

placed over a spirit-lamp, no ebullition at all occurred for

a very long space of time, and then it took place very sud-
den ly and continued. (2)

Absorption of Gas by Iron Wires.—The absorption
of gas by these when re-heated to redness, and then
quenched in dilute sulphuric acid, is the subject of an im-
portant paper in a late number of the " Comptes Rendus,"
by M. D. Sevoz. It seems that in wire-drawing, when the
maker has arrived at a certain gauge, he is obliged, in

order to draw the wire finer, to re-heat to redness in cast-

iron stoves, closed as hermetically as possible, and then to
quench in water containing 2.3 per cent of monohydrated
sulphuric acid. It often happens that iron wire which
has undergone these two operations, for instance, at No.
18 (34-ioths of a millimetre), becomes brittle when it has
reached No. 8 (13-ioth). If the wire is broken, and the
fracture plunged into a glass of water, rapid and numerous
bubbles of gas are seen to escape. The author has col-
lected this gas, mixed it with air, and obtained a distinct

explosion, but has not been able to decide whether it is

carbonic oxide or hydrogen. The presence of a small
quantity of this gas renders the metal brittle. When the
wire-drawers meet with pieces of brittle wire they ascer-
tain, by putting saliva upon the fracture, whether the
brittleness is due to gas. If this is the case they lay the
wire aside for five to eight days, when the gas is found to
have disappeared, and the wire resumes its ordinary duc-
tility.

The detection of alcohol in wood-spirit has been recent-
ly carried out by M. Berthelot. The process consists in
mixing the suspected liquid with double its volume
of concentrated sulphuric acid. In these conditions
methylic alcohol yields gaseous methylic ether, en-
tirely absorbable by water or concentrated sulphu-
ric acid, whilst ordinary alcohol produces ethylen, a
gas almost insoluble in water and concentrated sul-
phuric acid, but which may be recognized and determined
by causing it to be absorbed in bromine. On operating
with the precautions customary in gaseous analysis, the
presence of common alcohol may be detected in wood-
spirit, even when the proportion does not exceed 1 or 2
per cent. Aceton and the normal impurities of wood-
spirit may yield, under these circumstances, carbonic acid
and carbonic oxide, but not ethylen.

(4)
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1

A SOLID-FLAME BUNSEN BURNER.
The accompanying engraving represents a new form of

Bunsen's burner, described in a paper recently read by
Mr. John Wallace before the Newcastle-on-Tyne Chemi-
cal Society. Its chief peculiarity is an adjustable cap of

perforated metallic plate, which enables it to burn a much
more inflammable mixture of air and gas than is possible
with the ordinary burner. The tendency to light within
is also completely prevented, whatever may be the pres-
sure, quality, or quantity of gas passing. By raising the
cap to the necessary height a perfectly solid flame is ob-
tained—a novel and valuable feature, since it allows any
substance to be heated to be put much nearer than usual
to the centre of the flame without interfering with com-
bustion. It can be made from one inch to two inches in

diameter, and is capable of burning as much as 40 cubic
feet of gas per hour.

VANADIUM IN ROCKS.
Dr. A. A. Hayes, in a paper read before the American

Academy of Science, Boston, states that he had detected
vanadium in many rocks, associated usually with com-
pounds of phosphorus and of manganese. His mode of

examination for the detection of vanadium is described in

detail, but no complete analyses of any rocks are present-

ed. The author proposes in a future paper to give a ta-

bulated list of the rocks. He also states the occurrence
of vanadium in the well-water of Brookline, near Boston.
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TESTING POTABLE WATER FOR ANIMAL MAT-
TER.

Although no certain test has yet been found for these
matters, it is not difficult to detect the decomposition
products which always accompany them, and when the
latter are absent we may safely conclude that the former
can not be present. This indirect analysis involves test-

ing for carbonate of ammonia, nitrous and nitric acids,

phosphoric acid, chlorine, and sulphuric acid.

The test for carbonate of ammonia is best made with a

few drops of corrosive sublimate solution, or a little of

the Nessler test. Nitrites are detected by slightly acidify-

ing the water and adding a starch solution which contains
iodide of cadmium. To test for nitrates, acidify with a few
drops of dilute sulphuric acid, immersing in it for a
minute a rod of zinc or cadmium, and then adding the
starch and iodide of cadmium. Phosphates are detected
with most certainty by a few drops of a concentrated solu-
tion of acetate of uranium.

NEW PROPERTY OF GLYCERINE.
R. Godeffroy, on examining a chemically pure glyce-

rine, found that when heated to 302°Fahr. it took fire, and
burnt with a steady, blue, non-luminous flame, without
diffusing any odor or leaving a residue". The glycerine
had the specific gravity 1.2609. This property enables
glycerine of lower specific gravit)'- to be burnt by means
of a lamp-wick.

GALLIUM—A NEW ELEMENT.
At a recent session of the French Academy of

Sciences, M. Wurtz presented a communication from M.
Lecoq, announcing the discovery of a new simple body, a
metal analogous and allied to zinc and cadmium, and
found in blende or sulphide of zinc in Spain. The
existence of the substance was revealed by spectral analy-
sis, two lines appearing which could not be traced to any
other element. The lines are situated in the violet, the
region in which the brightest zinc lines are found ; one is

very brilliant, and takes, in the table of wave lengths, the
417th place ; the other and weaker one has its wave
length represented by 405. The new metal has not been
reduced from its combinations, so that its physical cha-
racteristics remain undetermined. It has been obtained,
however, in the state of hydrochlorate and sulphate, and
its distinctive features have been so clearly recognized,
showing its marked difference from either zinc or cad-
mium, that there is considered to be no reasonable doubt
as to its existence. The discoverer patriotically names
the new metal gallium in honor of France.
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AMERICAN STEEL MANUFACTURE.
Casting Steel in One-Ton Ingots.—Large quantities

of ore from the Crown Point mine near Lake Cham-
plain, together with iron from other localities, notably-

Port Henry, Fort Edward, and from the Lake Superior
region, aggregating some 100,000 tons per year, are ship-
ped to the immense works of the Albany and Rensselaer
Iron and Steel Company, Troy, N. Y., where, by the
Bessemer process, the metal is converted into steel, the
major portion of which is rolled into rails. The finished
material is sold at a price considerably below that of the*

steel produced by English makers imported hither, but
nevertheless it yields its manufacturers a fair profit. The
process of making this steel, which is cast in ingots
weighing over a ton each, is exceedingly interesting, both
from the improved and novel mechanism employed, and
from the scale of magnitude on which the various opera-
tions are conducted.
Three great cupola furnaces at the Albany and Rens-

selaer Works receive the masses of pig. Into each of the
three fiery caverns fifteen tons of material are thrown

;

and in the course of three quarters of an hour, five and a
half tons from each will be melted. For eighteen hours
the furnaces are kept in blast. Near by are two reverbe-
ratory furnaces in which the spiegeleisen is prepared, ready
to be added at the proper time. Leading from the out-
lets of these, as well as from those of the cupolas, are gut-
ters which convey the liquid metal to the two converters,
which are suspended side by side on the massive frame-
work. One of the great vessels, as we enter the building,
is swung over on its side with its bent neck just under the
gutter; the other is slightly inclined, and workmen are
busily putting in new tweers (cylindrical pieces of fire-

brick perforated with numerous holes and inserted in the
bottom, the orifices serving as air-passages), and luting
about the bottom plate with a paste made of quartz, sand,
and clay.

Some one shouts a warning, and we step aside to avoid
the heat of a stream of molten metal which comes pouring
down the gutter from one of the cupolas. Hissing and
shooting forth sheets of flame, it falls into a huge ladle,

where it is weighed, and then continues its downward
rush between the banks of sand in the gutter, around the
bends of the same, and finally tumbles, a miniature cata-

ract, into the mouth of the converter. Over six tons soon
lie bubbling and seething on the deep side of the inclined

vessel. Then a sullen roar and a shower of flame and sparks
issuing from the open mouth of the latter announce that
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the blast is turned on, passing, however, only over the

surface of the metal. The monster has eaten his fiery

meal, but digestion has not yet begun ;
slowly, however,

the huge caldron is turned upright, and then the torrent

of flame, augmented, pours into the adjacent chimney.

The twenty minutes or thereabouts occupied in the pro-

cess, we devote to examining the surroundings.

At one end of the immense building is a platform on

which is an assemblage of wheels and levers, managed by
two or three men, one of whom

tt< p we are informed is the " blow-
lltl.d er

'> the important person upon
whom the success of the pro-

cess depends, for his business

is to watch the flame from the

converter and to determine
when the blast shall be stop-

ped. Just in front of the two
caldrons is a huge crane carry-

ing a ladle. Fcur other cranes,

from the arms of which heavy
hooks are suspended, are also

located in the building. Each
crane consists of an arm on which is a travelling carriage,

attached to a vertical shaft some ten inches in diameter,

which forms the piston of a large cylinder at the base.

Into the various cylinders water is forced by two hydrau-

lic pumps at a pressure of some 350 lbs. to the square inch,

and is governed by valves controlled from the platform

mentioned at the beginning of this paragraph. The inte-

rior of the valve used is so constructed that the water

may be sent under the piston and then led from that point

to an overflow pipe, so that in one case the piston is raised,

and in the other it is allowed to descend. The sensitive-

ness of the immense crane, with its load, to the merest
motion of the valve, and its celerity and certainty of action,

are remarkable. From the same platform the converters
are manipulated by similar means, water being conducted
to sunken cylinders, the pistons of which carry racks,

which engage with pinions on the trunnions of the ves-

sels. The blast, which is controlled also from the same
point, is supplied at a pressure of 25 pounds to the inch

by two horizontal blowing engines, the air cylinders of

which are 54 inches in diameter.
The flame from the converter has been growing in in-

tensity and size, until now dazzling in its brilliancy. The
blower is watching it carefully. Suddenly it decreases in

length, and becomes reddish, and at that instant the blaze

is stopped,, for the decarbonization is complete. Then
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the caldron slowly turns on its side, and presently another

stream of molten metal comes leaping down the gutter

and into the open mouth. This is the spiegele.sen which

has meanwhile been measured and melted. It mixes at

INGOT MOULDS FOR CASTING STEEL.

once with the liquid mass in the vessel Now the mouth

of the latter is turned still lower until it vomits forth a

dazzling, blinding jet of liquid steel into the enormous

ladle which the crane has swung into position.

While the above has been in progress the workmen
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have been busily preparing the moulds. Six one-ton ingots

are to be cast from the contents of the ladle. Each ingot
will make three rails. The moulds are of iron of the form,
and arianged in a nest, as shown in the engraving, Fig. 1.

The lower portion, A, consists of a deep platform lined

with fire-clay and having channels radiating from the cen-
tre. B is a tube of iron placed over the central opening.
Into this the steel is allowed to flow, so that it enters the.

grooves in the platform and then, escaping through the
apertures, rises in the moulds disposed above the latter.

The tube, B, retains the cinder, and is therefore made
somewhat higher than the moulds.
As soon as sufficient time has elapsed for cooling, the

moulds are lifted by a crane, leaving the ingots of steel

standing on the platform. These, still red hot, are at once
raised, deposited on a car, and transported to the heating
furnaces. Each furnace contains four ingots, which are
thus brought to a yellow heat.

The rolls are some 34 inches between centres, and are

driven by the main engine. Each ingot passes through
twenty-one times. The table upon which the work is

conducted to the rolls consists of a number of cylinders
rotated by suitable gearing driven by a separate small
engine. A piece laid upon these C3'linders is quickly
moved forward. This table is adjustable vertically, and may
be raised up or lowered to present the ingot according to
the adjustment and position of the rolls. Between the
cylinders and moving longitudinally are a number of fin-

gers arranged as shown in Fig. 2. These are actuated by
water-power, and serve to turn the ingot over as it is

drawn to and fro. A similar combination of mechanism
is located on the opposite side of the rolls.

It will be observed that there is no hammering, to the
absence of which the homogeneous nature of the steel,

and also its uniform quality, may be ascribed. The ingot
on entering is some thirteen inches square ; on emerging
from the rolls after one minute and thirty seconds draw-
ing, it is reduced to about six inches. This entire work,
formerly involving the labor of eighteen men, is now
conducted with ease by a man and two boys. (83)

NEW INOXIDIZABLE WHITE METAL.
According to M. Marlie, an inoxidizable white metal

may be made of iron 10 parts, nickel 35 parts, brass 25
parts, tin 20 parts, and zinc 10 parts. The alloy is cast and
cut in pieces, and the latter are tempered at white heat in

a mixture of sulphuric acid 60 parts, nitric acid 10 parts,
muriatic acid 5 parts, and water 25 parts.
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NEW STEEL WORKS.
The new Edgar Thomson Steel Works at Pittsburgh,

Pa., were duly opened on September 4, 1875, in the pre-
sence of several hundred invited guests. The latest im-
provements are introduced throughout the establishment.
For example, red-hot ingots of steel, weighing a ton, are
transferred from the truck to the rolls by one man. The
great saving in manual labor and the superior excellence
of the metal produced will enable this concern to distance
all foreign competition. One of the tests of the steel at

these works is to fix one end of a railroad rail, and by
means of a wheel at the other end twist the rail twice,
which is done without fracture of the rail.

HYDROCARBONS PRODUCED ON CAST-IRON
AND STEEL.

Towards the end of the last century, a French chemist
named Proust observed that hydrogen gas, evolved by
the action of sulphuric or hydrochloric acid on cast-iron

or steel, was accompanied by a kind of ethereal oil, which
condensed in drops on the sides of the bottle in which
the gas was evolved, as well as in the tubes through which
it was conducted and the vessels in which it was collect-

ed. He also found that not all of this oily product was
carried off by the hydrogen gas, but that a considerable
portion of it remained in the black carbonaceous residue

left by the action of the acids on cast-iron. To obtain this

portion, it is only necessary to treat the residue with alco-

hol, and after filtration to add water to this extract, when
it becomes milky and the oily substance all separates.

Cloez, in his experiments on this subject, employed a

beautiful spiegeleisen, which contained about 4 per cent
combined carbon, 6 per cent manganese, some silicon, and
traces of phosphorus and sulphur. It was reduced to

pieces of moderate size, and treated with hydrochloric
acid diluted with twice its volume of water. The action

of the acid on white iron in the cold is very feeble ; to aid

it, Cloez placed the iron and acid in a flask on a water-

bath, the temperature of which was 167 to 194 Fahr.

Under these conditions, the gas was evolved regularly,

and about 600 grains of iron were dissolved daily in a sin-

gle apparatus. The gas generated was first passed

through two Woulfe's bottles with cold water, then
through" an apparatus containing pumice soaked in sul-

phate of copper, and afterwards through atwo-necked bot-

tle where it came in contact with bromine covered with a

stratum of water. With this apparatus the following sub-

stances may be collected :

1. The oily liquid, which is condensed in the first two
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bottles, and which was first observed by Proust. Accord-
ing toCloez's experiments, the quantity of this substance
formed equalled about one per cent of the weight of the
iron employed.

2. The bromated products formed by the absorption of
the hydrocarbons, C 2ll H 2n , by bromine. These products
are very complex.

3. The liquid and solid products obtained by treating
the insoluble residue with sulphide of carbon and alcohol.

The oily liquid obtained directly by condensation is

lighter than water, colorless, and very fluid. After two
days' contact with fused chloride of calcium, it was sub-
jected to distillation, and began to boil at 248 Fahr.
About one third of the liquid distils over below 284 , a
small quantity between 293 and 320 ; and the boiling

point of the remainder gradually rises to 392 Fahr.
Cloez next endeavored to obtain a pure product out of

the most volatile portion of the liquid by fractional distil-

lation, but this was difficult, since he only had 20 to 30
grains of the liquid. He succeeded, however, in isolating

a hydrocarbon which distilled completely between 240
and 248 , and had the composition and properties of

caprylen or octylen, Cie Hie. Analysis gave : Carbon,
84.92 ; hydrogen, 14.17 ; total 99.09.

An examination of the bromated liquid discovered the
presence of several homologues, C2 nH 2nBr2 . Cloez se-

parated the bromide of propylen by distillation ; but then
he sought in vain for the bromide of ethylen, which boils

at 444 Fahr. The mixture of bromated compounds began
to boil at 266 ; the temperature rose rapidly to 284 and
295 , where it remained stationary quite a long time ; it

then rose progressively to 320 , where it again stopped
for a while, and then rose gradually until finally it reached

374 . At this temperature hydrobromic acid was given
off from the decomposition of the more condensed bro-
mated hydrocarbons. The distillation was not carried any
farther. The least volatile portion of the bromated pro-
duct, which did not distil over was set aside to be treat-

ed with an alcoholic solution and thus converted into
more permanent products of more simple composition.
He succeeded in this way in obtaining bromide of hepty-
len, C14 H13 Br, boiling at 130 , and the next member of

the series, bromide of caprylen or octalen, Ci 6 His Br,

boiling at 302 Fahr.
In the first bottle through which the gas passed there

was deposited on the sides, in addition to the oily pro-
duct., a solid, perfectly crystallized body, which sublimed
without decomposition. Cloez obtained it only in very
small quantities, but hopes, on dissolving in hydrochloric
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acid the whole quantity of 150 kilogrammes of iron, to
obtain enough of it to make some investigations and
determine its composition.

Before taking up this white spiegeleisen, Cloez operated
on ordinary gray iron, but obtained no oily hydrocarbon
on dissolving 50 kilogrammes, and only very little of the
bromated product, less than 10

1
00 part of the weight of the

iron. This small yield represents only a very small frac-

tion of the carbon which is present in a combined state in

gray iron. (83)
EFFECTS OF COLD ON IRON.

At a meeting of the Academy of Natural Sciences of

Philadelphia, Mr. Willard referred to two instances of the
brittleness of iron under the prevailing low temperatures
which he noticed the day before. In breaking up an old
locomotive, the cutting off of the rivet heads, which usu-
ally requires heavy sledging, was effected by a single blow,
as if they were made of cast-iron. In the forging of a

long steamboat shaft of the best hammered iron which
hung balanced in a crane, the hammering of the heated
end caused vibration in the overhung end—harmless in

ordinary temperatures, but at io° Fahr. sufficient to cause
the beam to break sharp near the point of support. The
published tests of iron and steel show no loss of tensile

strength at low temperatures under a gradual stress, but
all experience shows great loss of body, or ability to resist

a blow.
ALLOYS OF PLATINUM AND IRON.

M. H. Sainte-Claire DEViLLEsays : On anatyzing pla-

tin-iridium, iron and platinum are united in the state of ox-

ides intimately mixed. If this matter be treated with a

current of hydrogen, oxide of iridium is reduced at com-
mon temperatures from 392 to ui2 p Fahr. Themetalsare
then alloyed ; for if digested with hydrochloric acid, a few
bubbles only of hydrogen escape, and very little iron is

dissolved, even when it exists in the alloy to the extent of

10 per cent. Iron and iridium are thus capable of com-
bining at low temperatures, and the same is probably the
case with iron and platinum. Under these conditions, the
alloy is evidently not homogeneous. Breithaupt admits
the existence of platinum ores containing 14 to 19 per
cent of iron. Berzelius only once, however, found a speci-

men containing as much as 12.98 percent; and M. De-
bray and the author have never found more than 12. Pla-

tinum may be freed from iron by cupellation in chlorine

gas. If heated from 2192 to 2732 Fahr. in this gas, it is

volatilized in the form of brilliant crystals, and deposited
in all the hot parts of the apparatus.
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PHOSPHORUS STEEL.

M. F. Gautier, engineer of mines, France, gives the fol-

lowing useful sketch of the various methods for producing
phosphorus steel, or, to use a more correct definition,

phosphorus cast metal. This metal, says M. Gautier, can
not be employed in industry except on condition that it is

nearly deprived of carbon, consequently every process
which will yield extra soft steel will, with inferior mate-
rials, produce phosphorus cast metal.

1. The Bessemer Process.— i. The ferro-manganese
process practised at Terre Noire.—The silicious pig-iron

used contains but little manganese ; the first stage, that
which precedes the appearance of the 3^ellow ray in the
spectroscope, lasts about a quarter of an hour, according
to the richness of the pig-iron in silicon. There is no ex-
plosion, the flame is pure, without smoke ; the comple-
tion of the operation is positively marked by the disap-

pearance of all the rays of the spectroscope with the sin-

gle exception of the yellow sodium ray. For the produc-
tion of extra soft metal, the refining is prolonged for about
twenty seconds, the blast is stopped, and the converter is

laid on its side. Manganese iron, previously heated to
redness, is then thrown in by means of shovels, taking
care that the pieces pass through the scoria and enter the
metal. The manganese iron used is an alloy containing a
little carbon ; the manganese in it reduces the oxide of

iron in the converter, and the greater part of the carbon
is converted into oxide of carbon in the form of brilliant

flames. When the agitation ceases, the charge is drawn.
The metal is even and quiet, without bubbles or other ir-

regularities ; and, which is of essential importance, the
product is always equal and regular in practice. This is

the method also which is adopted at the Seraing works,
with the same manganese iron.

2. Swedish method with highly 7nanganiferous pig-iro?i.—
The pig-iron used is without silicon, but rich in manga-
nese, the proportion running from 4 to 5 per cent. The
character of the operation is such that there is not what
is called a first period ; the 3

rellow ray appears at once.
There are abundant explosive projections, which would
render the process ruinous if care were not taken to have
enormous converters relative to the quantity of metal
treated. The flame is veiled by smoke and gases, the
principal of which is oxide of manganese. It is difficult to
control the operation ; for if the temperature be reduced
h\ additions of small quantities of steel and iron, the
object is not attained, for the heat must be retained in
order to keep the metal in such extreme fluidity as will
permit the oxide of iron to separate itself and arrive at
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the surface, for no addition is made of spiegel. The work
is carried on blindfolded, for the intermittent flashes of

flame are blinding ; the heat caused by the explosions is

annoying, and the spectroscope is misleading. From time
to time samples of the scoria have to be drawn to find how
matters are proceeding ; after a certain amount of experi-
ence, the state of the metal is ascertained by the behavior
of metallic globules under the hammer, and from the co-
lor of the scoria. But the results are uncertain, and have
to be classified. The ingots, moreover, are liable to
shrink and to become flawed. This mode is adopted at

Fagersta, in Sweden ; at Zwickau, in Saxony ; and Max-
hiitte, in Bavaria; but it requires all the value that at-

taches to the production of extra soft steel to induce any
one to continue a method so uncertain.

3. English method, that ofspzegeleisen by explosion.— In this

process, silicious pig, such as that of Cumberland, for ex-
ample, is employed, and the operation is carried conside-
rably beyOnd complete decarburation. In order to suc-
ceed, a certain quantity of oxide of iron, neither more nor
less, must be produced in the bath, and which carries off

by explosion the carbon of the spiegeleisen which is add-
ed. This instantaneous production of oxide of carbon is

dangerous, a part of the metal, and sometimes the whole
charge, being projected out of the converter, and endan-
gering the operator and his men. Generally the product
is soft, but it is liable to flaws, which are not much felt in

sheet-iron, but which unfit it for rails. Steel makers will

chose whichever of these three methods appears to them
the most advantageous for the production of phosphorus
steel with pig-iron of second quality. M. Gautier adds :

The Bessemer process is destined to lose much of its im-
portance in presence of the certain and unlimited exten-
sion of the Martin-Siemens process, which, he considers,
will take the lead in future, and regulate prices. It is ca-
pable of using up old iron, and employing almost all kinds
of ore, for puddling is still the only known method of
practically getting rid of the greater part of the sulphur
and phosphorus ; while the Bessemer process, requiring
silicious pig-iron containing little sulphur, must always be
of a limited application. The true mode of making phos-
phorus steel is then in the sole furnace.

II. The Martin-Siemens Process.—In this method
the matter is more simple. In order to produce extra
soft metal there is but one way, that is to say, to act che-
mically upon the oxide of iron in the bath. Manganese
iron must be resorted to, as spiegel always gives hard
products; the proportion is the same as in the Bessemer
process, namely, i per cent of the whole, or about 2 per
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cent of manganese iron to 40 or 50 per cent of useful me-
tal. When a sample is procured which bends perfectly

when cold, the manganese alloy heated to redness is add-

ed, the bath is stirred slightly, and the charge run off.

An account, by M. Griiner, of the process followed at

Zwickau and Maxhiitte supplies a striking confirmation of

the fundamental properties of phosphorus steel
; you

may introduce phosphorus into cast-steel on condition of

eliminating the carbon, and the less the amount of the lat-

ter the greater may be that of the former. Practically, by
the German method, which is really but that of Fagersta
applied to less pure materials, metal is produced which
may almost be said to be without carbon, and, as no Spiegel

is introduced, there is no element of recarburation. It is

not, then, astonishing that the metal thus obtained should
be perfectly malleable and yet contain a notable propor-
tion of phosphorus, that is to say, half the quantity which
may be tolerated in a truly soft steel, when produced in a
Martin-Siemens furnace with manganese iron. .

PHOSPHURETTED STEEL.
A year or two ago, it was generally admitted that a

pure ore or pig-iron, and especially one containing less

than .03 to 0.05 of phosphorus, was absolutely essential to
the production of a good Bessemer steel ; the consequence
has been that many of our richest iron ores, most cheaply
mined and supplied, have been ruled out as unfit for Bes-
semer work. Such are most, if not all, of the limonite
and fossiliferous ores of Pennsylvania, Virginia, Tennes-
see, Georgia, and Alabama, in which the percentage of
phosphoric acid runs usually from 0.5 to 0.15 per cent, cor-
responding to about double these amounts in the pig-iron.
This small percentage of phosphorus has been a perfect
bugbear to iron manufacturers, and so important was it

considered that one of our large steel works imported
10,000 tons of ore from Algiers at a cost of about $16 per
ton, because it was, at that time, impossible to procure
ores here sufficiently free from phosphorus for use in the
manufacture of steel rails. Innumerable efforts have been
made to get rid of the phosphorus in the several processes
through which the iron passes in its manufacture, but
these efforts have been but partially successful, and then
only in the puddling process, and, consequently, of no use
in the manufacture of Bessemer steel.

Investigations which have been made during the past
two or three years have developed the fact that, by a kind
of homeopathic treatment {similia similibus curcuitur), cer-
tain substances which themselves give hardness and brit-
tleness to steel may be in part substituted for other ingre-
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dients having a similar tendency, to the great improve-
ment of the resulting metal. It has thus been found that,

by securing proper relative proportions of carbon, phos-
phorus, silicon, and manganese, a steel of great softness
and strength can be obtained, while the same percentage
of phosphorus in ordinary steel would have indicated very
different properties.

There is no longer much doubt of the fact that manga-
nese exerts upon steel a body-giving and toughening in-

fluence, as well as a neutralizing effect on the hardening
or cold-shortening due to phosphorous. Though these
properties of magnanese have been blindly suspected for
some time, the mutual dependence and, to a certain ex-
tent, interchangeabihty of carbon and phosphorus were
not fully appreciated till the success of M. Tessie Du Mo-
tay in producing, with ferro-manganese, a good rail steel

containing about 0.12 carbon, 0.25 phosphorus, and 0.75
manganese, was fully established.

The secret of success appears to be in putting into the
metal from three quarters to 1 per cent of manganese
without bringing the percentage of carbon above 0.16,

while the metal contains the ordinary amounts of phos-
phorus and silicon, or, say, 0.25 to 0.29 of the former and
0,03 of the latter. When the percentage of phosphorus is

diminished, that of carbon should be increased, and vice

versa within certain limits. Steel is undoubtedly destined
to supplant iron for almost every use where the latter is

now adopted. Our iron-masters should apply those im-
provements that will place us in a position to compete
successfully in other markets than our own. (76)

PHOSPHOR BRONZE.
The latest and most succinct information on this new

and valuable compound we find in a letter of Mr. Stanis-

las Delalot, chemist, of Sheffield, England, to the Moniteur
Industriel Beige.

True phosphor bronze is not an alloy. It is a combina-
tion, without intermediaries, of copper with phosphorus.
It is simply a phosphide of copper in definite proportions.

The metal unites with the metalloid by either a cold or hot
process. For certain applications of phosphor bronze the

cold suffices. M. Delalot prefers it to combinations pro-

duced by heat. Phosphor bronze by the hot process ex-

cludes all introduction of simple bodies other than the

metal and the metalloid. Copper exempt from arsenic,

antimony, iron, or zinc, is required ; it must be commer-
cially pure. The manufacturer can take his choice from
three kinds of phosphorus, ordinary, amorphous, and all

the earthy phosphates. Amorphous phosphorus is the
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most expensive, but the best. The secret of good phos-
phor bronze lies in the furnace and in practice. The fol-

lowing are the best combinations in definite proportions.

The minimum and maximum percentages of phosphorus
in phosphor bronze are 2 and 4. Between these there

is an infinity of degrees. Five sorts of phosphor bronze,

however, answer all requirements of industrial applica-

tion :

0. Ordinary phosphor bronze, 2 per cent of phosphorus.
1. Good " " 21

These two numbers are superior to ordinary bronze
and steel in all cases.

2. Superior phosphor bronze, 3 per cent of phosphorus.

3. Extra " " 3|-
" "

4. Maximum " " 4 " *'

These three, according to M. Delalot, are superior to any
other metal or alloy. Above No. 4, phosphor bronze is

useless ; below o, it is inferior to common bronze and
steel. The price of phosphor bronze unworked, for all

numbers, should not exceed that of copper plus ten per
cent. Nos. 3 and 4 are to a certain degree unoxidizable.

THE METALLURGY OF IRIDIUM.
When it was decided to make the standard metre of

an alloy of platinum and iridium, the preparation of the
latter metal presented the greatest difficulty. Platinum
resists the action of oxygen, and is only acted upon by
aqua regia ; for its lusion it requires the highest heat at-

tainable by the oxyhydrogen blowpipe. The alloy of os-
mium and iridium, in which form the latter is only found
in nature, is unaffected either by aqua regia or the blow-
pipe. Small grains of iridosmine are found mixed with the
sand in which platinum ore is found. This mixture of
platinum, sand, and iridosmine was first treated with
aqua regia, which, of course, dissolved the platinum, leav-
ing the iridosmine in small grains and scales mixed with
sixty to seventy-five per cent of sand. By fusing this
mixture with litharge, silica, and a little charcoal, the same
unites with the litharge and silica to form a glass ; the
iridosmine, being heavier, falls into the reduced lead be-
low. It is isolated in metallic granules by dissolving the
lead in nitric acid ; next the iridium must be separated
from the osmium.

Iridosmine can only be attacked and rendered soluble
by treating it with alkalies combined with powerful oxi-
dizing agents. For this purpose, it must be reduced to a
fine powder, which can not, however, be accomplished by
pulverization in a mortar, for the iridosmine is very tough
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and hard. The object was accomplished by fusion with
zinc, with which it forms an alloy. On distilling off the
zinc, it is left in the state of a very fine powder. This
powder is heated with nitrate of baryta as a flux, whereby
it is converted into oxide of iridium and osmate of

barium. The resulting mass is soluble in nitric acid ; and
when the solution is distilled the osmic acid, which is

volatile at 212 Fahr., is obtained in large, white crystals.

This operation requires special caution, as the osmic
acid is very poisonous, the most so of any known sub-
stance. It, therefore, has to be kept in tubes hermetically
sealed.

The red liquid, which remains after distilling off the os-

mic acid, contains nitrate of baryta and oxide of iridium.

The latter is precipitated by adding baryta. The precipi-

tated oxide of iridium is dissolved in aqua regia and pre-

cipitated by the addition of sal ammoniac, in the form of

a double chloride of iridium and ammonia, N H 4 CI -f- Ir Cl 2 .

When ignited, this yields the crude iridium sponge, which
also contains some platinum, ruthenium, and a little rho-
dium. This is refined by fusion with saltpetre, which ox-
idizes the ruthenium and other metals. The resulting mass
is treated with water, which dissolves the ruthenate of pot-
ash with a yellow color. The residue is fused with lead,

which separates the metals. On cooling, pure iridium
crystallizes from the lead. The lead is dissolved by nitric

acid, and the platinum by aqua regia, which does not
attack the iridium.

The invention of a method of working up iridosmine,

although somewhat difficult and dangerous, so as to ob-

tain the iridium in a metallic state for the preparation
of very refractory alloys, will probably render valuable

a hitherto waste product in the working of platinum ores.

The dangerous character of its companion, osmium, of

which it is said that twenty pounds would kill all the in-

habitants of the world, will prevent its finding a use in

the arts.

NEOGENE—A NEW ALLOY.

The above name is given by M. Sauvage to a new white

alloy composed of copper 57 parts, zinc 27 parts, nickel

12 parts, tin 2 parts, aluminum 0.5 part, and bismuth 0.5

part. It has a silvery appearance, is sonorous, tenacious,

malleable, and ductile, and is recommended for jewelry,

as a substitute for silver in plate, and for low coinage.

The new elements in the combination are those of the

bismuth and aluminum. The alloy is very homogeneous,
and is susceptible of a high polish.
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MINES OF GOLD, SILVER, COPPER, AND LEAD
IN MASSACHUSETTS.

Since the gold excitement a quarter of a century ago,

says the Boston Advertiser, when the "forty-niners"
nocked to the Pacific coast, there has been no discovery
of the precious metal so important, and yet exciting so
little general interest, as the developments made during the
spring of 1875, in the little town of Newbury, Essex Coun-
ty, Mass. -Mr. Albert Adams, a quiet bachelor farmer re-

siding in Newbury, became interested in the matter, be-

lieving that a great discovery had been made, and pur-
chased twelve acres of the land for $350.

Dr. E. S. Kelly, of Boston, and Professor R. H. Rich-
ards, of the Institute of Technology, subsequently exam-
ined the premises and minerals. From their report it

seems that the rocks in the vicinity are gneiss nodes, and
quite hard. The strike or line of outcrop is about N.
70 to 8o° E., the dip about 30 to the N. W. As he found
it, the line of the vein was about N. 72 E. by the compass.
Four specimens were assayed. The first, coarse-grained
galena, assayed for silver, yielded $56.37 ; and the second,
fine-grained galena, $75.23 per ton. The third, a compa-
ratively pure piece of gray copper, containing also some
quartz and galena, assayed for silver, copper, and inciden-
tally for gold, yielded, of silver, $1270 per ton; gold,

$129 per ton ; and about 27 per cent of copper. The
fourth specimen, weighing about three pounds, tried for

lead, was found to be nearly pure and hammered quite
readily. The lead was 52 per cent of the whole matter.
This ore, as at present mined, yielded $90 per ton of sil-

ver, $70 of lead, and $11 of gold; a total of $171. The
cost of smelting and separation is $20 per ton, so the pro-
fit is about $1 50 per ton.
Mining experience has demonstrated that a fissure vein

is always without bottom. This vein is estimated by geo-
logists to extend in its general direction, 20 east of north,
about six or seven miles in length. Bearing this fact'in
mind, the wealth to be reasonably expected from this
" find " can only be estimated by comparison. The Corn-
stock lode in Nevada, hitherto supposed to be the richest
silver mine in the world, yields only $45 per ton on the ave-
rage, while the Newburyport yields just double that. The
Mariposa mines, which were sold a few years ago to a com-
pany for $10,000,000, yield only $15 per ton of silver. The
Belcher mines in Colorado, which yield about $40 per ton,
divided $900,000 among the stockholders as the profits of
work during the month of August, 1874 ; and these mines
had not the additional profits accruing from their lead.
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PURE SULPHATE OF NICKEL.
By M. A. Terreil.—The salts of nickel employed in the

electro-deposition of that metal are prepared from commer-
cial nickel, which is an alloy of nickel, copper, and iron,

with traces of arsenic, containing from 40 to 90 per cent of

actual nickel. The author's process consists of four opera-
tions : Solution of the crude metal in acids

; precipitation
of the copper by iron

;
peroxidation of the iron, and con-

version of the metals into sulphates
;
precipitation of the

iron by carbonate of baryta, and crystallization of the sul-

phate of nickel. The nickel is first dissolved in seven to
eight times its weight of aqua regia ; the solution is evapo-
rated almost to dryness, the residue is re-dissolved in water,
using about five times the weight of the nickel employed.
A little arseniate of iron remains insoluble, and is removed
by filtration. Metallic iron, preferably small nails, is

introduced into the hot liquid, to about the weight of the
nickel employed. It is stirred from time to time to de-
tach the copper from the iron. As soon as a piece of
bright iron, introduced into the liquid, is no longer coat-
ed with copper, this process is complete. The whole is

thrown on a filter, and washed repeatedly. The copper is

then collected by sifting it under water, in a sieve coarse
enough to let pass the coppery metallic powder, but re-

tain the iron. The copper is dried, ancl is then marketa-
ble. The filtrate now contains merely nickel and iron.

The latter is peroxidized, either by a current of chlorine,
or by treatment wtih nitric acid. Sulphuric acid at 66°

Baume is then added, in the proportion of 2 parts to 1 of

nickel employed, and the whole is evaporated to dryness
to expel nitric and hydrochloric acids. The dry residue
is re-dissolved in water, a part sometimes remaining inso-

luble, consisting of sub-sulphate of iron. From the solu-

tion the iron is thrown down by means of carbonate of

baryta (artificial precipitated). This carbonate separates
the iron as sesquioxide, and forms at the same time inso-

luble sulphate of baryta, without acting upon the sulphate
of nickel. The last traces of arsenic are thrown down along
with the sesquioxide of iron. The precipitation is effect-

ed by gradually adding a slight excess of carbonate of ba-

ryta to the liquid, slightly heated, but not so as to exceed-
5o°to6o° Fahr. It is complete when a further addition of

carbonate occasions no effervescence, and does not be-

come covered with peroxide of iron. Pure sulphate of

nickel then remains in solution. It is separated from the

precipitate by filtration, and the filtrate is evaporated till

a pellicle appears on the surface, when it is set aside to

crystallize.
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THE DURABILITY OF GLASS.
It is well known that many kinds of glass, especially

when submitted to the influence of moist air, do, in the

course of time, undergo certain changes ; the polish is tar-

nished, the transparency diminished, while the surface be-

comes covered with thin iridescent layers, small fragments
of which peel off, while threads show themselves in the
mass. All kinds of glass are not equally subject to these
changes ; but certain qualities possess the tendency to

undergo such modifications in the highest degree. They
show, sometimes in the course of a few days or weeks, a

very slight efflorescence on their surface, which we
should be very much inclined to consider to be dust. But
in order not to be deceived, it is well to appty the micro-
scope and chemical analysis ; and then, in many instances,

the supposed dust is proved to be composed of transformed
glass. Some kinds of glass soon become covered with
an exceedingly thin layer of moisture, which causes the
dust to adhere, and the glass never shows a fresh, clean,
or brilliant surface.

These changes may be observed in the highest degree,
and studied the most easily, in glass which has been bu-
ried a long time. Such glass, when unearthed, is found to
be opaque, almost through its whole mass. It has often
lost its solidity, and consists of a number of thin and opa-
lescent layers. We have had the good fortune to obtain
specimens of glass recently found in an ancient temple on
the Island of Cyprus. It had been buried for 3000 or 4000
years, and most of it exhibits an opalescence surpassing
in beauty the finest mother-of-pearl. For these speci-
mens we are indebted to General Di Cesnola, who made
the collection of Cyprian antiquities known by his name,
now belonging to the Metropolitan Museum of Art, New-
York city. General Di Cesnola has returned to Cyprus
in order to continue his investigations, and, if possible,
secure for our country a series of interesting antiquities
forming the intermediate link which succeeded Egyptian
and preceded Grecian art.

Colladon states that he discovered that, if our modern
glass is buried for a long time deep in the earth, it be-

• comes flexible, and maybe changed in form without being
broken ; but that, when again exposed to the air for some
time, it becomes hard and brittle as before.
The modifications which glass undergoes in the air are

especially due to water and carbonic acid. It is well
known that many of the hardest minerals, such as felspar,
become disintegrated and change their nature entirely
under the influence of these two agents. Their destruction
is sure, and is only a question of time. All the particles
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soluble in water are gradually washed away ; while, in

regard to the others, when they are not carried off by
mechanical action, they remain in the place where the dis-

integration happened. It is the same with glass. The
silicic acid, which in glass is combined with an alkaline

base, is set free by the carbonic acid of the air, which com-
bines with the said alkali. The alkaline carbonate thus
formed is dissolved by the water and washed away ; and
finally there remains, in the place of the glass, nothing but
the almost pure silicic acid. According to Griffith, all

very ancient glass proves by analysis to possess this

composition. Hausmann has analyzed glass which had
been buried for a long time. It possessed an opalescent
surface, was opaque, and disintegrated ; while only the
interior layer was still transparent. He found that the
opalescent surface contained almost no alkali, that the
lime, as well as the sub-oxide of iron, had been carried off,

and that the transformed mass contained nearly 20 lbs. of

water. We found that the Cyprian specimens also allud-

ed to above contained no trace of alkali, consisting as

they did of an almost pure and beautifully opalescent
silicic acid.

The first things carried off by the water are the soda
and potash. Then follows the lime, which is less soluble.

This was especially verified by Bingley, who analyzed
specimens of glass which had, for various periods of time,
been submerged in a lake. The action of water on glass
was first investigated by Scheele, and is very remarkable.
According to the old experiments of Bischof and Fuchs,
if a good hard glass is placed in water, after having been
finely pulverized, the glass soon shows a blue reaction on
red litmus paper, when placed in contact with it, which
reaction can only^be due to carbonates of the alkalies.

Pelouse made recently the same experiment ; and not be-
ing aware of the older experiments, he announced it as e

new discovery.
A glass containing yy per cent silicic acid, and thus quite

hard, when finely pulverized and treated with water, gives
to the latter over 10 per cent of its substance. This con-
sists, however, not entirely of alkaline ingredients, as a

small portion of the silicic acid dissolves at the same time.

In order to comprehend the latter statement, it must be
considered that insolubility is only relative ;

there is

scarcely a substance which is absolutely insoluble. Wa-
ter-drops constantly falling will at last perforate a stone,

so that every drop must carry off some of the substance.
Water kept in glass bottles will ultimately dissolve traces
of the silicic acid of the glass, and many springs of water

3
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contain silicic acid, as the chemical analyses of several

kinds of spring and well waters have demonstrated.

The influence of carbonic acid on moistened glass gives

rise to many interesting experiments. Pulverized glass

moistened with water absorbs carbonic acid from the air,

find becomes effervescent. If the glass powder be boiled

with the water, it will, after cooling, absorb carbonic acid

more rapidly. The researches of Louis on pulverized fel-

spar show that this mineral, which resists most chemical

agents so successfully, is easily disintegrated by simple

boiling in water. Experience shows that the various

kinds of glass found in commerce behave in various ways
when exposed to moist air. And why should it be other-

wise ? These various kinds of glass differ in their chemi-
cal composition, in the ingredients used, and in their pro-

portions. They differ in molecular structure, in thick-

ness, mass, and solidity, all of which details affect the

properties. At the same time, whatever be the physical

or chemical condition of the glass, that is, its molecular

state or composition, it is certain that the destruction is

more rapid in proportion as a greater surface is exposed
to the attacking atmospheric agencies. This being the

case, it is an interesting problem to find out which kinds
of glass are, by their chemical composition, best adapted
to resist these atmospheric agencies. (36)

LIME IN THE BLAST-FURNACE.
Mr. I. Lowthian Bell says : When limestone, in its

natural state, is used as a flux, it quickly reaches a zone
where the heat is sufficient to separate the carbonic acid
from its calcareous base. The temperature of this region,
indeed, is so intense that not only the carbonic acid asso-
ciated with the lime, but a portion of that due to the de-
oxidation and carbon impregnation of »the ore, is reduced
to the form of carbonic oxide.

I have shown, on a former occasion, that the smelting
of a ton of iron is probably accompanied by the conver-
sion of 6.58 cwt. of carbon from the state of carbonic ox-
ide to that of carbonic acid. The carbon in its acidified
form, in the quantity of limestone consumed, upon one
occasion, in a 48 -foot furnace, was 1.92 cwt. Hence, we
may infer that, were there no reduction of carbonic acid
to a lower condition of oxidation, we ought to find, for
each ton of iron produced, 8.50 cwt. of carbon, combined
with its maximum dose of oxygen.

Instead of this quantity, only 5.47 cwt. of carbon so oxi-
dized was found, in the escaping gases of one of the
smaller furnaces referred to, per ton of iron of its make.
This change in the composition of the escaping gases
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of a blast-furnace involves more serious consequences
than what, perhaps, at first sight might appear.

cwt. units.
There is the heat absorbed by splitting up carbonic acid con-

taining (8.50—5.47) 3.03 cwt. of carbon 9,696
The decomposition of this carbonic acid carries off the same

weight of carbon which it contains, and which escapes
combustion at the tweers, involving a further loss of 7,272

16,968

The coke consumed upon the occasion which furnished
these data amounted to 28.92 cwt. per ton of iron, and
the heat estimated to be afforded by its combustion was
104,012 units. The proportion of the total heat generated,
which was absorbed by the expulsion of carbonic acid

from the limestone, and the decomposition of this com-
pound of oxygen and carbon, amounted to 22 per cent.

Of this, 16 per. cent is due to the use of limestone, and 6 to
the dissociation of the carbonic acid produced by the re-

duction and carbon impregnation of the ore.

An expenditure of 16 per cent of the heating power of
the fuel, which is rendered necessary by the presence of
one of the constituent parts of our flux, affords prima facie
a strong reason why we should seek to relieve the furnace
of a duty represented by about % cwt. of coke, particular-
ly as half this weight of inexpensive small coal sufficed

for the purposes of the limekiln.

I am not aware that the experience of any iron-smelter
justifies the belief that any approach to this economy was
ever realized by the substitution of lime for limestone.
With the same quality of coke in each case, one of the
smaller furnaces (48 feet) gave the following results :

14 days' make
per furnace.

Average
No.

Coke
per ton.

Mine
yielded.

tons.

419

444

cwt.

3-34 2906
2.20 | 39.64

percent.

41.9
42.6

cwt.
Limestone per ton 14.53
Burnt lime " 11. 14

Other examples from furnaces of similar dimensions
gave the following averages :

14 days' make
per furnace.

Average
No.

Coke j Yield per
per ton. mine.

tons.

404
45i

2.65
2. 10

cwt. ! per cent.

29.31 42.0

27.99 42.6

cwt.
Limestone per ton 15.89
Burnt lime »' 11.46

In the first two cases given, the consumption of fuel is

practically the same, bui the produce of Cleveland iron
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when smelted with calcined limestone, is somewhat bet-

ter. Discarding this cause of difference, the sole advan-
tage from the use of lime is the increased make and supe-
rior quality of the iron. In the next two examples, an im-
provement in production and grade of metal is also ob-
servable, along with an economy of 1.32 cwts. of coke,
part of which is probably due to the better yield from the
ironstone (Cleveland), as well as to a somewhat superior
quality of coke received at the works, when calcined lime-

stone was being used. In none of these instances, judg-
ing by the relative qualities of burnt and raw limestone
employed, has one-half of its carbonic acid been expelled.

The apparent want of reconciliation between the theory
and practice in the consumption ol fuel, when using the
flux raw or calcined, is, in my judgment, in a great mea-
sure independent of the imperfect expulsion of carbonic
acid from the latter ; and further, I am of opinion that a
complete separation of this element would fail to effect in

a larger furnace any appreciable good in respect to the
coke required for this process.

NEW TESTS OF STEEL.

MM. Treve and Duvassier have lately conducted ex-
tended investigations into the nature of steels and their

coercitive force. Fifteen bars of steel, divided into five

series of three each and differently carbonized, each receiv-

ed a peculiar temper. They were then magnetized to sa-

turation, and their magnetic force determined by the me-
thod of deviations. A bar containing 0.950 per cent of
carbon and tempered in cold water gave a maximum de-
viation, represented by 47. Another bar, with a similar
percentage of carbon, but tempered in boiling water, gave
44. A third bar, with a like percentage, but tempered in

oil, at 50 Fahr., gave 43. The influence of the tempering
liquid is here evident.
The effect of the proportion of carbon contained in dif-

ferent bars was also very marked. Thus a bar containing
0.950 per cent gave a maximum of 47 ; another, with 0.250
per cent, gave but 13. By describing the curves of varia-
tions for the different series of bars, the influence of the
carbon and of the tempering liquid becomes clearly appa-
rent. It is a remarkable fact that the curves of elasticity
and the magnetic curves of the bars are closely similar,
the carbon appearing to give elasticity to the steel, and at

the same time to increase its magnetic capacity.

During the past year the prices for steel rails have been
greatly reduced. At the Creusot works, France, sales
were made at $44 per ton.
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CURIOUS EXPERIMENT IN INSTANTANEOUS
CRYSTALLIZATION.

It is well known that various salts dissolve in water in

different proportions, and that the solution usually takes
place more readily when the water is warm. After cool-

ing, crystallization of the fluid takes place, but this may
be prevented by leaving the solution in absolute quiet and
protecting it from contact with the air. It is then said to

be supersaturated, and the least shock, or the addition of

a minute crystal of the salt, is sufficient to cause instanta-

neous crystallization of the whole. A curious experi-

ment, based on the above, has recently been devised by M.
Peligot : J 50 parts, by weight, of hyposulphite of soda are
dissolved in 15 parts of water, and the solution is turned
into a large test-tube, previously warmed, so as to half fill

the same. Another solution of 100 parts, by weight, of

acetate of soda in 15 parts of boiling water is made, and
this is carefully poured in on top of the first solution, so as
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to float on and not mingle with the latter. To the above
two solutions is then added a little boiling water, and the
whole is left in quiet to cool.

After the cooling is accomplished, a little crystal of hy-
posulphite of soda may be let down into the liquid. The
fragment will traverse the acetate solution without effect

thereon ; but on its reaching the solution below, instant

crystallization of the same will take place, as shown in the
figure on the left of the illustration. As soon as the re-

action in the hyposulphite is finished, a crystal of acetate
of soda may be caused to produce a similar result in the
acetate solution.

CONCENTRATED SULPHURIC ACID.
The danger attending the transportation of concentrat-

ed acids renders it desirable to manufacture them as near
the place of consumption as possible ; but this is not al-

ways feasible—the acid must be transported. Its power
of destroying both organic matter and the metals (except
lead), in case a carboy breaks, is well known. Other
phenomena, not so well known, have also been noticed,
and are worthy of a brief description. A boat plying
upon the river Rhine was laden with 600 carboys of sul-

phuric acid of 66° Baume, and, owing to some misunder-
standing between shipper and receiver, was obliged to
remain laden for six or seven months. Some of the car-

boys were broken, by the rolling of the vessel or other
cause, and the acid escaped into the hold of the vessel.
Of course the woodwork with which the acid came in

contact was charred, and the iron nails, etc., were dis-

solved, endangering the safety of the vessel, which began
to leak. The remarkable part of the story is yet to come :

The iron work on the deck of the vessel was injured with-
out having been in contact with the acid, and the boat-
man, who slept in the room where the acid was stored,
was attacked with a severe inflammation of the eyes, and
suffered from asthmatic difficulty.

Dr. H. Vohl conjectured that, through the action of the
acid upon the straw and other packing, and upon the
woodwork of the vessel, some volatile organic acids were
produced, as well as sulphurous acid. To test the correct-
ness of this surmise, he placed two pounds of cut straw in a
large tubulated retort, and poured upon it just enough acid
of 66° Baume to moisten it. Heat was at once produced,
the straw was carbonized, and suffocating acid vapors were
evolved. No sulphurous acid was detected by the odor.
A glass tube was inserted through the tubulus, reaching
almost to the mixture ; the gases were drawn, by means
of an aspirator, through a solution of pure caustic potash,
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the operation being continued for four hours. An analy-
sis showed that, in addition to small quantities of chlorine
and sulphurous acid, a considerable amount of acetic, for-
mic, and metacetonic acids had been absorbed by the pot-
ash. After the mixture of sulphuric acid and straw had
been standing two days, the volatile acid products were
examined, and it was then ascertained that the quantity of
volatile organic acids had diminished, and that of sulphu-
rous acid had increased. At the end of four days, the
quantity of sulphurous acid was sufficient to be detected
by the odor.
The same experiments were repeated with basket wil-

low, pine and oak shavings, etc., with similar results.

These experiments were all made at the temperature of
about 50 Fahr., without artificial heat. There is no
doubt that, when concentrated sulphuric acid comes in

contact with straw, wood, or other organic matter at ordi-

nary temperature, volatile organic acids and sulphurous
acid are developed in considerable quantity. In the case
above described, these acid fumes, no doubt, attacked the
iron parts of the vessel and made the boatman ill. Hence
it is dangerous to sleep in a room where this acid is kept
or transported, unless special care is taken to secure good
ventilation.

A MOUTHFUL FOR CIGAR SMOKERS.
The products of the combustion of tobacco, if the com-

bustion were complete, would be carbonic acid, ammonia,
and water : in the process of smoking, however, most of
the tobacco is distilled rather than burnt, and the products
of this distillation are quite numerous and complex. Vohl
and Euhlenburg, afterburning 150 cigars, recognized with
distinctness, in the smoke, cyanhydric acid, sulphuretted
hydrogen, certain acids of the fatty acid series, namely,
formic, acetic, propionic, butyric, and valerianic ; also car-

bolic acid and creasote, pyridine, picoline, collidine, and
other similar alkaloids. They found also ammonia, nitro-

gen, oxygen, and small quantities of marsh gas and car-

bonic oxide.

DIFFUSION OF GAS.
By a simple but ingenious experiment, Mliller has been

able to demonstrate that gas diffusion can take place
through the walls of soap-bubbles. A soap-bubble was
blown in the usual way, and, when of proper size, was in-

troduced into a jar containing hydrogen gas. After it had
remained there a sufficient time, a light was applied to the
stem of the pipe, whereupon the bubble burst with an ex-

plosion, thus proving that it was filled with an explosive
mixture of gas and air.
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THE DRY PURIFICATION OF GAS.

Professor Silliman lately described before the Ame-
rican Academy of Science some researches upon a mode
of extracting ammonia from illuminating gas by a dry

process. He first tried the nitric acid salt-cake left as a

residue in sulphuric acid works. When this substance

was ground and placed in an apparatus similar to the lime

purifiers used in gas works, the whole of the ammonia was
removed from the crude gas, while the salt-cake increased

three and one half per cent in weight, and contained

about thirteen per cent of sulphate of ammonia. It was
remarked that the salt-cake showed no trace of sulpho-

cyanide of ammonium, which forms an invariably present

constituent of crude gas, and yet it had been completely
removed from the gas. The explanation of this disap-

pearance was that sulpho-cyanogen had given rise to the
formation of Prussian-blue, which distinctly colored the
salt-cake. This substance was produced in consequence
of the presence of iron in the acid cake. Another sub-
stance which seems to offer a means of absorbing ammo-
nia is the acid phosphate of lime, with which Professor
Silliman is still experimenting. If this new process
can be successfully introduced, its learned author will

add to his already great reputation. Crude illuminat-
ing gas contains several impurities, such as sulphur,
carbonic acid, and ammonia. In the present mode of

manufacture these are removed by water, which how-
ever absorbs an appreciable quantity of gas. Profes-
sor Silliman's dry method would avoid this cause of
loss, but, on the other hand, the sulphur would be left

in the gas and would have to be removed by the ex-
pensive and troublesome process of lime or iron purifica-
tion, and for the carbonic acid there would be no remedy
except the use of lime. This is now removed as carbonate
of ammonia, but in the dry way this carbonic acid would
all remain in the crude gas with exception of such pro-
portion as could be absorbed in the purifiers ; and in some
cities where lime purification is not permissible there
would be no remedy at all for the carbonic acid. The
product obtained in this dry process would be unfitted for
most uses, but it could certainly be produced much
cheaper than the ordinary sulphate of ammonia which
forms the basis of the ammonia manufacture, and could
therefore serve an excellent purpose as a fertilizer. Per-
haps the greatest defect in the whole scheme is the fact
that the sulphate of soda and ammonia which is the pro-
duct of this dry process contains only three and one half
per cent of the nitrogen compound, and this is much be-
low the usual proportion in good fertilizers. (n6)
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DECOLORIZING PROPERTY OF OZONE.
One of the most striking properties of ozone, says M.

A. Boillot, is its bleaching power. The effects ascribed to
chlorine are really due to ozone. Ozone employed direct-

ly acts as an oxidizing agent, laying hold of the hydrogen
of the substance with which it is in contact, whence results

bleaching, if the body is colored. On allowing chlorine
to act upon any animal or vegetable matter it decomposes
a certain quantity of.water and seizes its hydrogen, form-
ing hydrochloric acid. The oxygen set free by this re-

action is transformed into ozone, which, in its turn, lays

hold of hydrogen present in organic matter.

DETERMINATION OF OZONE IN THE AIR.

The determination of the quantity of ozone in the air

has not yet been achieved by any convenient method,
since the tint of the ordinary ozone test-papers is deter-

mined by the velocity of the wind. It was supposed by
Von Pettenkofer that the absence of the ozone reaction in

the atmosphere of close dwelling-rooms was due to the
slight circulation in the air. This subject has, however,
been fully investigated by Wolffhugel, who finds that,

while a given quantity of fresh air yields a very visible

ozone reaction, yet ten or twelve times that quantity taken
from the interior of dwellings produces no effect, even
when the rooms are unused, having previously been well
aired. Wolffhugel has also shown that there is a great
absence of ozone in the air near the ground.

EXPLOSIVE PALLADIUM.
Palladium, when coated with palladium-black, be-

comes saturated with hydrogen much more rapidly than
the clean meal. If, when thus saturated, it be wrapped in

gun-cotton, an explosion ensues after a few seconds, and
the platinum plate burns for a short time with a feeble

flame.

THE MAMMOTH ANTHRACITE VEIN.
The deepest mining in the anthracite region will be that

of the Philadelphia and Reading Coal and Iron Company,
near Pottsville, Pa., where the workings will reach the
Mammoth vein at a depth of 1954 feet. The shaft to reach
the bed is sunk by boring holes 300 feet deep with the
diamond drill, and then blowing the rock out in successive
sections by exploding simultaneously charges of nitro-gly-
cerine placed in all the holes. Six beds of coal will be
reached by the shaft, and the extent of the lands is such
that at least 100,000,000 tons of coal will be exposed by
the workings.
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DISSOLUTION OF HYDROGEN IN METALS.
In previous researches on the metallic alloys formed by-

hydrogen, MM. L. Troost and P. Hautefeuille indicated

the characters which distinguish these definite combina-
tions from the solutions of hydrogen in metals. Potas-

sium, sodium, and palladium combine with hydrogen,
while a considerable number of other metals merely dis-

solve this gas. Iron, nickel, cobalt, and manganese offer

striking analogies in the manner in which they behave
with hydrogen at different temperatures. The facility

with which they absorb or give off hydrogen gas depends
greatly on their physical condition. An ingot of pure
nickel gave out, in a vacuum, at a red heat, one sixth of

its volume of hydrogen. Laminae of nickel, obtained
electrolytically, gave out forty times their volume. Pul-
verulent nickel gave up one hundred times its volume,
and remained pyrophoric after the escape of the hydro-
gen. An ingot of cobalt gave up one tenth of its volume,
electrolytic laminae of cobalt thirty-five times their vol-

ume, and pyrophoric cobalt powder one hundred times.

It also remained pyrophoric after the loss of the hydro-
gen. Soft iron in ingots gives off one sixth of its volume
and gray cast-iron more than the half. Electrolytic lami-
nae of iron gave off 260 volumes. In fine, it may be said

that iron, nickel, and cobalt absorb directly hydrogen gas,

but it can not be said that combination ensues, just as has
been already shown in the case of lithium and thallium.
Finely divided iron has a property which is not shared by
nickel or cobalt : it decomposes water slowly at common
temperatures, and rapidly at ioo°. In this respect iron
approximates to manganese.

TO LAY WATER-COLORS ON GLASS.
By Dr. C. W. Bingley.—Make a thin size with light-

colored glue, strain through muslin, and with this mix the
water-colors on a plate, and lay on as warm as possible
with a camel-hair pencil. If the whole of the back of a
negative has to be colored—as, for instance, to improve a
weak and flat negative by the " blue paint dodge"—the
sized color can be best evenly applied with a flat camel-
hair brush. If care be taken not to get the size too
thick, and to lajr the color on warm, a perfectly smooth and
even surface is obtained on drying, not liable to be rubbed
off on printing, nor subject to cracking, as is the case if

gum-arabic be used.
By making the glue in a clean white jar with a lid on,

rather thicker than required for use, and adding about a
drachm of carbolic acid to it before it sets, on cooling a
stock solution may be kept on hand for any length of
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time, only requiring then to take out a small portion
to dilute with hot water for use as required. (166)

CHEMICAL JUGGLERY.
While natural philosophy has furnished much to the

amusing art of juggling, chemistry has lent but little aid.

Amateurs of this sort of re-

creation can, however, bor-
row some very original expe-
riments from chemistry, and
that too without much trou-
ble or apparatus. Here is

one, for instance :

The operator takes a per-
I fectly transparent drinking
I glass, and places it upon the

table, announcing that he is

going to cover the glass with
a saucer, and that, standing
at a distance from it, he will

make the smoke of his ciga-

rette penetrate that glass.

It is no sooner said but it is

executed. And it suffices to

previously pour into the
glass two or three drops of

hydrochloric acid, and to

moisten the bottom of the
saucer, destined to be placed on the glass, with a few
drops of ammonia, which adhere to it by capillarity.

This being done before the objects are presented to the
audience, the moment the saucer is placed on the glass,

and the operator standing at some distance, it is filled with
white fumes of chloride of ammonium, which very much
resemble tobacco-smoke. (47)

THE COLOR OF THE SEA.
Mr. von Schleinitz, of the German Transit Expedition

to Kerguelen Island, has added some observations to the
long list of causes to which the color of sea-water has
been ascribed. He finds a direct relation between the
color and the quantity of salt present. The saltest water is

blue, and as its saltness decreases the tint changes through
blue-green to dark green. This was so regular that he
could determine the color of the deep sea by taking its

specific gravity, or, vice versa, could predict the specific

gravity from the color. The transparency of the water
also increases with its saltness, the blue water being
transparent to a depth of 4.7 metres and the dark green
2.5 metres.



60 SCIENCE RECORD.

VITAL FORCE AS A MODE OF ANALYSIS.

Mr. George Ville argues that in the assimilating ac-

tion of plants we have a certain means of ascertaining the
true molecular composition of nitrogenous and other
bodies. His conclusions are based upon the assumption
that substances which are assimilated with equal readiness

by plants must have similar structure. He took chlorides

of ammonium, ethylamine, and methylamine, and grew va-
rious grains in pots of sea-sand moistened with solutions
of these salts. The result was that a given amount of ni-

trogen produced equal results when exhibited in the three
forms. Then, turning his attention to urea and ethylurea,

he found that the latter substance had no stimulating
effect upon vegetation, though urea has, and the series is

analogous to the former. Continuing ..his researches in

the ammonia series, he found that dimethyl-oxamide,
diethyl-oxamide, and chloride of tetrethyl-ammonium
have just the contrary effect upon vegetation from that
exerted by the salts from which they are derived. These
results he traces to a difference in the molecular con-
stitution of the bodies, and he deduces from his experi-
ments that the symbol of urea should properly be written

CH 2

nJh 2

(co 2

He announces his intention of showing how the presence
of phosphate of lime, potash, lime, humus, and active nitro-
genous compounds can be discovered in soils by similar
methods of experimentation, and thinks that on them can
be based a practical mode of analysis for the use of far-

mers.

ALIZARINE BY RUFIGALLIC ACID.

By O. Widman.—By treating rufigallic acid with water
and amalgam of sodium there is produced a violet-colored
liquid, which is then neutralized with muriatic acid. This
gives a precipitate, which is washed, and then dissolved
in potash-lye. On adding to this liquid solution of chlo-
ride of barium, a precipitate is obtained, which is decom-
posed with muriatic acid. The insoluble residue is dis-
solved in methylic alcohol or in acetic acid, the solution
is evaporated to dryness, and the residue heated to 482
Fahr., when it sublimes in very brilliant crystals of an
orange-red. They yield on analysis 69.54 per cent of car-
bon, and 3.92 of hydrogen, the theoretical formula of ali-

zarine requiring 70.00 of carbon and 3.92 per cent of hy-
drogen. The reactions of this body are the same as those
of alizarine.



CHEMISTRY AND METALLURGY. 6

1

EXPLOSIVE COMPOUNDS.
According to League and Champion, the priming-pow-

der for Chassepot guns explodes at 191 ° C, fulminate of

mercury at 200 C, gun-cotton at 220 C, gunpowder at

295 C, picrate powder for torpedoes at 31

5

C, picric acid
at 336 C., and picrate gunpowder at 380 C. Champion
and Pellet have endeavored to follow out Abel's theory that
before a detonating substance can explode a certain

mechanical excitement is necessary. Iodide of nitrogen
placed at one end of a tube seven metres long was caused
to explode when an explosion was produced at the other
end of the tube. Some iodide placed on the strings of a
contrabasso was found not to explode on bowing the two
lower strings ; while that placed on the string giving the
highest note exploded. It was further proved that heat,

unless accompanied by mechanical agitation, does not
readily produce explosion. In Professor Abel's experi-
ments the velocity of transmission of detonation was de-
termined by means of an electric chronograph, and in the
case of compressed gun-cotton was found to vary between
17,000 and 20,000 feet per second, while in the case of ni-

tro-glycerine it was only 5500 feet per second. Dr. Spren-
gel finds that porous cakes of chlorate of potassium satu-

rated with disulphide of carbon are five times as effective

in open granite quarries as an equal weight of gunpow-
der. (42)

MANGANIC OXIDE AS A DISINFECTANT.
M. Julius de Valmagini, of Vienna, alleges that the

common oxide of manganese, so familiar to makers of

oxygen, is a valuable and potent disinfectant. The disco-

very is not new, though we believe that some of the appli-

cations suggested are. " It is well known (he writes) that
ozone is the only substance which will rapidly decompose
badly-smelling gases ; but hitherto we have possessed no
method of preparing ozone cheaply and in large quanti-
ties. I have found by a series of experiments that ozone
is not only present in the black oxide of manganese, but
that it is continually regenerated. It was not hitherto
known that many kinds of oxide of manganese (manganite,
pyrolusite, etc.) were ozone-carriers ; but I can prove
that they not only possess all the properties of the known
ozone-bearers, but are excellently adapted to use in all

cases where ozone has proved useful: 1. Ozone test-pa-

per, prepared with starch and iodide of potassium, is im-
mediately blued by the liberation of iodine without any
acid being added. 2. A solution of chemically pure iodide

of potassium is at once decomposed by dropping into it a

fragment or some of the pulverized mineral, the liberated
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iodine turning the solution brown. The liberated iodine

is recognized by all its reactions, such as turning blue
with starch paste, dissolving in chloroform or bisulphide
of carbon, subliming at the boiling temperature, and the
characteristic odor. 3. Chemically pure binoxide of man-
ganese, prepared artificially, shows the same reaction in

chemically pure iodide of potassium, reacting just like the
natural product. 4. When the pulverized mineral is strewn
upon chemically pure silver and moistened, the silver is

darkened at once by the formation of oxide of silver ; on
heating, the dark color entirely disappears, proving that
it was not sulphide of silver which was formed. 5. The
air is also ozonized by contact with the surface of the mi-
neral or of the powder. 6. The reaction about to be men-
tioned now was indeed known, but was never considered
as an ozone reaction—namely, tincture of guaiacum is co-
lored deep blue by the oxide of manganese. 7. Black ox-
ide of manganese is also well adapted, by its ozonizing
power, to destroy putrid gases, such as sulphuretted hy-
drogen and putrefactive gases, and that, moreover, in a
very short time. From this it may be concluded that
many kinds of manganese ores should meet with exten-
sive use for sanitary and building purposes."

CRYOHYDRATES.
In a recent paper on " Salt Solutions and Water of

Crystallization," Professor Guthrie spoke of the new
class of bodies which exist only at temperatures below
zero (C), and may be called " cryohydrates." He consi-
ders them to be not discontinuous with the hydrated crys-
talline salts previously known. A few of these cryohy-
drates were described as being obtained by merely cooling
saturated solutions of the salts. Chloride of sodium com-
bines with 10.5 molecules of water, forming a salt which
is solid at —23 C. Chloride of ammonium combined
with 12 molecules of water solidifies at —15 C. The
behavior of others, comprising the sulphates of zinc,
copper, sodium, and magnesium, the nitrate, chlorate, and
bichromate of potassium, was also described. The present
indications of the experimental results are, that those
cryohydrates which have the least water have the lowest
solidifying point. The study of these bodies is important,
offering as they do the means of obtaining constant tem-
peratures below zero as readily as zero itself. Every salt
soluble in water is capable of forming definite combina-
tions (by weight) with water, and the salts which result
have distinct crystalline forms and constant melting
points. It is supposed that the ratios of such union bear
a certain relation to the ratios of chemical weight.
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CHLORIDE OF NICKEL AND AMMONIUM.
By Dr. J. Eneu Loughlin.—It is well known that com-

mercial chloride of nickel is a very deliquescent sub-
stance ; the addition of chloride of ammonium materially
improves its stability, and does not deteriorate its value
as a plating agent. I have found by successive trials that
the following method yields a very good commercial arti-

cle : 29.5 parts moderately finely powdered commercial
nickel are dissolved by adding to them 103 parts nitric

acid, sp. gr. 1.38 ; the action is at first very violent, but at

the end a little heat is required to effect complete solu-

tion ; the whole mass is rapidly evaporated to half its ori-

ginal volume, mixed with ten parts distilled water, and
gradually added to a solution of carbonate of sodium, con-
taining 60 parts carbonate to 180 parts distilled water ; the
resulting precipitate of carbonate of nickel is well washed
and dissolved by a gentle heat in 120 parts hydrochloric
acid, sp.gr. 1.164, 2o°-2i° B.,the excess of acid neutralized
by liquor ammonia, F.F.F. 20 B., and the whole eva-
porated gently to dryness ; the product is a greenish-yel-
low mass very soluble in cold water and particularly suited
for yielding by battery action a brilliant deposit of metal-
lic nickel. The use of this substance is not covered by
patent rights, and it is equally as valuable as sulphate of

nickel and ammonium. (23)

PREPARATION OF OXYGEN GAS.
A novel method of preparing oxygen gas is described

by Mallet. It is well known that water absorbs oxygen
more readily than nitrogen : now if air be forced into wa-
ter under pressure, and the gases which escape on dimi-
nishing the pressure are frequently subjected to the same
process of absorption, nearly pure oxygen may be ob-
tained from the air. After the first absorption the com-
position of the escaping gas is nitrogen 66.67 parts in 100,

oxygen 33.33 ; while, after the eighth absorption, it is ni-

trogen 2.7, and oxygen 97.3.

IMPROVED STEEL PROCESS.
By Fidel Berchtold, Cleveland, O.—In carrying out

his invention, the author takes of pulverized cyanide of

potassium, say, two pounds ; of pulverized prussiate of

potash, say, one half pound ; of borate of soda, say, two
and a half pounds ; of silicate of lead (which may be
white glass, or any vitreous compounds of lead), one
pound ; of bichromate of soda, one half pound ; of char-
coal, preferably ash-wood charcoal, one pound ; of vege-
table oil, preferably boiled linseed-oil, two ounces ; and of
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liquid gum-arabic a sufficient quantity to reduce the

above-named ingredients, when mixed thoroughly toge-

ther, to a pasty consistency. Allow the mass thus mixed
to dry, when it may be pulverized or broken up for more
convenient handling.

In preparing the iron for melting, mix with every twen-
ty-five pounds of the same one ounce, more or less, of the

said mass. If the iron is hard, a less quantity of the mass
will answer, but if soft a greater quantity of the mass will

be necessary.
The author states that the result of melting the iron and

the mass herein described in substantially the proportions

named will be the production of a steel of high quality,

susceptible of any degree of tempering, of being readily

rolled, and of being put to all uses to which steel is capa-
ble.

STEEL TOOLS FROM CAST-IRON.

By Charles L. Jeffords, of Jamestown, N. Y.—Relates
to a process for manufacturing edge-tools and other imple-
ments from ordinary cast-iron ; consists in subjecting such
articles, after having been annealed and refined by hammer-
ing, to the action of the hereinafter described compound,
whereby the cutting-edges and other thin portions of the
articles which have been decarbonized and softened dur-
ing the annealing are recarbonized, so that they may be
tempered like ordinary steel.

The tools or other articles are cast of ordinary cast-iron

in any common and well-known manner, and then partial-

ly decarbonized in a suitable annealing-furnace until capa-
ble of being worked under the hammer, when they are re-

moved from the furnace and refined by hammering to any
desired degree. By the process of annealing the surface
or outer skin of the articles, and more especially the cut-
ting-edges thereof, have become so much decarbonized that
they can not be tempered in the ordinary manner. In or-

der to recarbonize these soft portions of the articles the
latter are heated to a bright red color and immersed in a
compound or preparation consisting of the following in-

gredients proportioned as follows : Eleven parts of animal
charcoal, nineteen parts of lampblack, seventeen parts of
sal-soda, seven parts of muriate of soda, five parts of black
oxide of manganese, three parts of pulverized limestone,
eleven parts of prussiate of potash. The heated articles
are allowed to remain in this compound until cold, when
their surface and thin portions will be found to be so re-
carbonized as to enable the articles to be tempered like
ordinary steel.



CHEMISTRY AND METALLURGY. 65

A LARGE MASS OF NATIVE COPPER.
A mass of native copper, said to be the largest ever dis-

covered, was recently brought from Lake Superior to St.

Louis, Mo. The mass is heart-shaped, and weighs 6000
lbs., exceeding nearly double the weight of the famous
copper boulder which was transported many years ago from
the same region to the Smithsonian Institute. The new
specimen exhibits the pure copper to the eye, and con-
tains 98 per cent of the metal. It was taken out from an an-
cient digging, sixteen and a half feet below the surface, by
a Mr. Davis, who had spent 25 years in copper mining.
The mass, when found, had evidently been detached from
its bed by the ancient miners. A number of pieces of

copper were found beside the mass, weighing from 1 oz.,

to 17 lbs., which were evidently clippings by the old mi-
ners. Stone hammers weighing from ten to thirty pounds
have been found in cart-loads, several specimens of which
were brought away with the copper.
These were the primitive tools with which these

ancient miners had to do their work, and are found
either perfect or broken from use, and their fragments
are found scattered through the debris. It has been
computed that two hundred of these old miners with
their rude methods could barely be equivalent to two
of the skilled miners of the present day. Who, and
to what race they belonged, and at what time these peo-
ple flourished, is not satisfactorily known, and can only be
the subject of conjecture. The only plausible assumption
is that they belonged to the ancient mound-builders, and
worked in metals, anterior to the Indian races, as evi-

dences of their occupancy were seen by the early Jesuit
explorers, and- specimens which they clipped from the
copper rocks are found scattered over the whole conti-
nent.

PURIFYING IRON.
Mr. William Baker, of Willenhall, employs a vessel

or trough placed between the furnace and the moulds or
other receiver for the molten metal, and forms the vessel
or trough preferably oblong and a few inches deep on one
side and shelving up to the top on the other side. He
closes the end of the vessel or trough to retain the metal
to be acted upon, and forms an opening in the top of each
end, one for the admission and the other for the discharge
of the molten metals. He forces air through tuyeres
placed along that side of the vessel or trough to which
the bottom shelves up, and inclines the tuyeres toward
the surface of the metal with their nozzles nearly touch-
ing the metal, so that the air will be forced into and
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through the metal. He carries up the sides of the vessel
or trough and covers the top with a perforated plate. The
metal flows through the vessel or trough and is purified
by the action of the injected air. (167)

THE ORIGIN OF MATTER.

At a meeting of the Philosophical Society of Glasgow,
November, 1875, Dr. Henry Muirhead read a paper on " The
Genesis of Atoms, Worlds, and Sun-spots," in the course of

which he argued in favor of the theory that atoms are
formed from ether, molecules from atoms, masses from
molecules, and worlds from masses, all matter having origi-

nally been of the same character. From the absence of sun-
spots in the periods after Jupiter has been at the point in his

course nearest to that portion of space through which the
sun next travels, he argued that Jupiter influenced the
absence of these spots, his explanation of the phenome-
non being that the planet at these parts of his course in
some way influenced matter floating in space which would
otherwise have gone to cause sun-spots. Incidentally in

the course of his paper, Dr. Muirhead expressed his belief

that the origin of motion was coeval with the origin of

matter.

LUDWIGIT, A NEW MINERAL FROM BANAT

According to a paper by Herr G. Tschermak, in a late

number of Liebig's Annalen der Chemie, specimens of

this mineral have been recently brought from Morawitza.
It consists of fine, generally parallel fibres, whence recent
specimens have a silky lustre. The color is blackish
green, but there is a modification almost black with a vio-
let cast. It is very tough, and the fibres are not easily

separated from each other. They are sometimes 8 centi-

metres in length. The mineral is accompanied by a mag-
netite in the shape of small grains, which intersect the
mass in threads and veins. Granules of calcite are also
met with. In hardness the mineral is equal to apatite.

Its sp. gr. ranges from 3.907 to 4.016. The streak is black-
ish green, but paler than the mass. The finest fragments,
when examined under a power of 200 diameters, are trans-
parent, with a greenish-brown color. Its composition is

—

Boracic acid 16.

Oxide of iron.
09

39-92
Protoxide of iron 12.46
Magnesia 31-69

100.16
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NITROGLYCERINE EXPLOSIVES.

Nitro-glycerine is the most powerful explosive in

use. In difficult blasting, where very violent effects are

required, it surpasses all others. In spite of the many ac-

cidents that have occurred with it, it has been found to be
so valuable that its use has steadily and largely increased.

Its liquid form is a disadvantage, except under favora-

ble circumstances, as when made at the place where it is

to be employed. It, however, forms the essential ingre-

dient in a number of solid mixtures, which will be taken up
farther on. When used in blasting or similar work, it is

usually put in tin cans or cartridge cases. Since nitro-

glycerine is so readily detonated, it has the advantage of

not requiring strong confinement. Even when freely ex-
posed, it will exert violent efforts, such as breaking
masses of rock or blocks of iron. So, in blasting, it re-

quires but little tamping. Loose sand or water is entire-

ly sufficient.

The relative force of nitro-glycerine is not easily esti-

mated, since the effect produced depends greatly on the
circumstances. Thus, a charge of nitro-glycerine in wet
sand or any soft material will exercise but a slight effect,

while the same charge will shatter many tons of the hard-
est rock. In the former case much more sand would be
thrown out by a slower explosion, which would gradual-
ly move it, than by the sudden violent shock of the nitro-

glycerine, which would only compress the material imme-
diately about it. But in the hard rock, the sudden explo-
sion is much more effective than the same amount of force
more slowly applied. Roughly it may be said that nitro-
glycerine is eight times as powerful as gunpowder, weight
for weight.
Products of decomposition : On explosion, nitro-glyce-

rine is resolved entirely into the gases carbonic anhydride,
water, nitrogen, and oxygen, the last named appearing only
in small quantity. If explosion is imperfectly accomplish-
ed, oxides of nitrogen are formed, and the total quantity of

gas is lessened. If fully exploded, no disagreeable or poi-

sonous gases are given off.
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NITROGLYCERINE PREPARATIONS.

The explosive preparations containing nitro-glycerine

will be taken up in this place, since they are but forms in

which nitro-glycerine itself is presented for use. Their

explosive power is derived from the nitro-glycerine in

them ; so that they are not explosive mixtures in the sense

in which that term has been employed in these pages.

In all of them nitro-glycerine is present as nitro-glyce-

rine, but it is mixed with some absorbent substance or ve-

hicle. In this way a solid or semi-solid substance is ob-
tained, which is much more convenient and safer to use
than the liquid itself.

DYNAMITE.

In dynamite, the absorbent is usually a natural silicious

earth. Deposits of this silicious earth are found in many
places, notably in Hanover. From the Hanover earth",

the original dynamite was made. This silicious earth, or
Kieselguhr, is a fine white powder, composed of the skele-

tons of microscopic animals (infusoria). It has a high
absorptive power, being capable of taking up from two to

three times its weight of nitro-glycerine without becom-
ing pasty.

Artificially prepared silica has been proposed by the
writer as a substitute for the natural earth, and has been
used at Newport with good results. This silica is pre-
pared by precipitating it from a solution of sodium silicate

(water-glass) by sulphuric acid, washing, and drying. Its

absorbent power is a little less than that of the natural
earth, but it retains the nitro-glycerine very well.

The process of making dynamite is very simple. The
nitro-glycerine is mixed with the dry, fine powder in a
leaden vessel with wooden spatulas.
Dynamite has a brown color, and resembles in appear-

ance moist brown sugar. It usually contains from sixty
to seventy-five per cent of nitro-glycerine. In this coun-
try, dynamite is made and sold under the name of giant
powder.
The explosive properties of dynamite are those of the

nitro-glycerine contained in it, as the absorbent is an in-
ert body. It freezes at the same temperature as its nitro-
glycerine, to a white mass. If solidly frozen, it can not be
fired ; but if loose and pulverulent, it can be exploded,
although with diminished violence. It can be thawed by
placing the vessel containing it in hot water.
The keeping qualities of dynamite are those of the ni-

tro-glycerine it is made from. It is safer, because it avoids
the liquid condition, and from its softness it will bear
blows much better. Exudation must be guarded against.
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Therefore, it must not contain too much nitro-glycerine>

especially if it is liable to be exposed to comparatively
high temperatures, which tend to make the nitro-glyce-

rine more fluid, and consequently less easily retained.

The firing point of dynamite is the same as of its nitro-

glycerine. If flame is applied to it, it takes fire and burns
with a strong flame, leaving a residue of silica. It is not
sensitive to friction or moderate percussion.
Mode of firing : Dynamite is fired by a fulminate fuse.

Gunpowder will fire it, but not with certainty, and the
effect obtained is much less than when the stronger agent
is employed.
Use and relative force : Dynamite is the best of the ni-

tro-glycerine preparations, and is indeed the best form in

which nitro-glycerine can be used. It has earned a good
reputation for safety, in spite of the horror usually excited
by nitro-glycerine, or any thing connected with it. It con-
tains more of, the explosive agent than the other nitro-

glycerine preparations, and is therefore stronger. Safer
than the liquid nitro-glycerine, from its mechanical con-
dition, it is not complicated by the admixture of substan-
ces which may exercise injurious effects.

It is used for blasting and other purposes instead of
nitro-glycerine. It is now extensively employed in min-
ing and quarrying with excellent results, and its use is con -

stantly increasing. Much more effective than powder, it

is practically safer, since it is not liable to explosion by
sparks or flames. Carelessness is therefore less likely to
be followed by accident. For military purposes, also, it

is largely employed. The explosive force of dynamite is,

of course, that of the nitro-glycerine contained in it. If

it* contains seventy-five per cent, its comparative force
may then be approximately stated at six times that of

gunpowder, weight for weight.

DYNAMITE NO. 2.

Dynamite proper contains only nitro-glycerine and the
silicious absorbent. Mixtures containing other substan-
ces are sometimes included under the same name. The
true dynamite is often called dynamite No. 1, and the
others dynamite No. 2, etc., or receive fanciful names. All

these mixtures contain less nitro-glycerine than the No.
1, so that they cost less per pound, but of course they are

proportionately less powerful. Possibly they may some-
times be of use.

The following are varieties of No. 2 dynamite made in

England, according to the report of the Select Committee
of House of Commons on explosive substances, June
26th, 1874:
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Per cent

Nitrate of soda
Paraffine 7-°°

Charcoal or coal dust 4.00

Nitro-glycerine 20.00

Per cent.

69.00 I Nitrate of potash 71.00
- ™ ' Paraffine 1.00

Charcoal 10.00

Nitro-glycerine 18.00

It is hard to see any advantage in these mixtures except
that they are cheaper, and might be applied to uses where
the great violence of the larger amount of nitro-glycerine

is not needed, and yet a sharper explosive than powder is

wanted. It is improbable that any useful effect is obtain-

ed from any other ingredient than the nitro-glycerine,

Those containing deliquescent salts (nitrate of soda, for

example) are objectionable from their liability to exuda-
tion. All of them will be injured by water, which dissolves

the salts, which are the principal ingredients.

It is easy to see that the number of such mixtures that
might be made is very great , for almost any dry salt or pow-
der may be taken as an absorbent.* No special value would
attach to any of them. The only requisites would be that
the absorbents should not exert any injurious action, and
that no more nitro-glycerine should be present than could
be perfectly retained at the highest temperature that
would probably be experienced.
Many of these mixtures have been proposed and made,

but it is undesirable at the present time to touch upon
more than a few of the most prominent, which will serve
as examples.

LITHOFRACTEUR.
Lithofracteur is a mixture which, according to Trauzl,

has the composition ;

Per cent.

Nitro-glycerine 52.00
Infusorial earth 30.00
Coal • 12.00
Soda saltpetre 4.00
Sulphur 2.00

Sometimes, instead of the sodium nitrate, the potassium
or barium salt is used, and variations made in the quanti-
ty of nitro-glycerine present. Like all the nitro-glycerine
preparations, lithofracteur has no necessarily definite com-
position, being merely a mixture made according totheca-

* During the siege of Paris in 1870, nitro-glycerine and dynamite were made in
the city in considerable quantity for military purposes. The glycerine was ob-
tained from the candle factories, but of course the silicious earth was unattaina-
ble Many experiments were made to discover a good absorbent. Pulverized
brick, tripoli, charcoal, magnesia, chalk, lampblack, and others were rejected as
not possessing sufficient absorptive powers. Finally the ash of the coal used for
gas-making was hit upon. This was a white powder mainly composed of aluminum
silicate, and capable of taking up twice its weight of nitro-glycerine without be-
coming plastic. The mixture so made was called dynamite.
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price of the manufacturers, as shown by experiments with
lithofracteur in England by a special committee. Experi-
ments in 1872 with a lithofracteur containing 66.7 per cent
of nitro-glycerine showed great liability to exudation. In
1873 the manufacturers submitted another sample of 47.5
per cent, which, of course, retained the nitro-glycerine
much bette.-.

This preparation is made by Krebs Brothers & Co., in

Cologne, and has been used to some extent in Europe. It

is claimed by the makers that the other substances (coal,

saltpetre, and sulphur), mixed with the nitro-glycerine,

increase the quantity of gas delivered, and, therefore, the
explosive force. This is not, however, correct. Nitro-
glycerine is so sudden in its explosion that nothing can
be added to it from the slower burning of any of the
other combustible ingredients, which are present in com-
paratively small amount, and in bad proportions. Nei-
ther does the presence of these substances add any thing
to the safety of the mixture. They tend to lower its firing

point, and render it more easily exploded.
Lithofracteur must be regarded as inferior to dynamite

proper, especially for military purposes. It is much more
liable to exudation.
The mixtures known in this country as giant powder

No. 2, rend-rock, etc., and those already spoken of under
the head of dynamite No. 2, are similar to lithofracteur,

but in them the silicious earth is generally omitted.

DUALIN.

Dualin is a mixture made by Carl Dittmar, a Prussian,
of nitro-glycerine, sawdust, and saltpetre in about the
proportions :

Per cent.

Nitro-glycerine 50.00
Fine sawdust 30 . 00
Saltpetre 20.00

100.00 (Trauzl.)

This preparation is also inferior to dynamite. The saw-
dust and saltpetre have much less absorptive power than
the silicious earth, and retain the nitro-glycerine compara-
tively feebly. Its firing point is said to be considerably
lower than that of dynamite. Also, its lower specific gra-
vity is a drawback.

—

Professor Hill's " Notes."

WICKER COFFINS.
The Duke of Sutherland recently invited the nobility

and gentry of London to a garden party, to secure their at-

tention to an improved system of wicker-work coffins de-

vised by Mr. Seymour Haden, consisting of simple willow
baskets of oblong form, as a substitute for coffins.
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COTTON GUNPOWDER.
This explosive is of the gun-cotton class, although it

differs greatly from gun-cotton proper, both in appear-
ance and character, inasmuch as it is a fine powder of
pale yellow color, and, it is stated, can be exploded with
a cap direct after having been saturated with 20 per cent
of water. This powder is now manufactured on a com-
mercial scale at Oare, near Faversham, Eng., where a
large number of military and naval officers and scientific

and mining gentlemen lately assembled to inspect the
process of manufacture, and to witness some experiments
to test its power and safety.

The initial process, as shown to the visitors, consisted
in mixing together nitric and sulphuric acid, in which the
cotton is steeped, 1 lb. at a time, after having been hand-
picked and further cleaned by being passed through a
scutching machine, and afterwards washed and dried.

After remaining in the acid for about four minutes, the
cotton is withdrawn, and the surplus acid squeezed from
it under hydraulic pressure. It is said to bring with it 20
lbs. of acid from the tank, 12 lbs. of which are pressed
out, the remaining 8 lbs. being abstracted from it in a

centrifugal machine, in which 6 lbs. form a charge. From
the centrifugal machine the cotton is sent alternately to

two steeping tanks and centrifugal machines, and after the
second washing and drying it is passed through a pair of

coarsely set rolls, and subsequently through a pair set.

more finely. The fibres have now become finely divided
into particles of gun-cotton, and in this condition are sub-
jected to a lengthened washing in a tank of aerated water,
the air being forced through the mass of liquid pulp by a
fan blast. From the aerating washer the gun-cotton—for

such it now is—is run into settling tanks and afterwards
partially dried, when it is taken to an incorporating mill,

consisting of a pan and pair of edge runners, in which it

is triturated in company with one or two other chemical
substances, which complete the combination termed cot-
ton gunpowder. It now only has to be dried, and this is

effected in wire-gauze-bottomed trays placed over a chan-
nel through which a current of warm air is driven. From
the drying house the powder is taken to the cartridge-
filling sheds, and is made into cartridges, which are packed
in cases and conveyed to the magazine. The magazine is

situated some distance from the works, and is zinc-roofed
and surrounded by a broad moat ; zinc was preferred for

the roof under the belief that, if an explosion were to oc-
cur, the zinc would volatilize instead of being blown about
in fragments.
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The first series of experiments were intended to illus-

trate the safety in transport and storage of the cotton
gunpowder, and included the lighting of cartridges by
ordinary means, when they simply burned quietly away,
and the ignition of others by a capped fuse, when they
exploded violently. In order to show that explosion would
not follow upon conflagration, two barrels of the new
powder were placed each in a roaring bonfire, and after a
time the barrels were burned through and the contents
blazed harmlessly away. An iron pile-driver weighing
half a ton was then allowed to fall 15 feet on to a box con-
taining 10 lbs. of the powder, in order to illustrate immu-
nity from danger in such cases as railway collisions,

which, so far, it did, as the box was smashed and the
powder scattered around.
The second series of experiments illustrated the

strength of the powder, and consisted first in placing a
charge of 2 ounces of the substance in a bore-hole
made in a block of Kentish rag-stone measuring 5 feet by
3 feet by 18 inches, the explosion of the charge cracking
the stone in all directions. Four steel ingots weighing 8

cwt. each were next laid in a pile, with 2 lbs. of the pow-
der placed centrally between them. The explosion of the
charge broke the ingots up and hurled the pieces to long
distances. Other four ingots weighing 11 cwt. each were
similarly treated with 2\ lbs. of the powder with similar
results. A cylinder of cast-iron, 2 feet in diameter and 18

inches deep, was charged in a central bore-hole with 6
ounces of cotton gunpowder and fired, but the explosion
only blew the hole through, driving a conical-shaped
piece out of the bottom. A 6-foot length of 70 lbs. steel

rail was then laid on its side on bearings 4 feet 6 inches
apart, and in its groove \ lb. of the powder was placed and
tamped with clay. The explosion broke the rail into four
pieces, throwing the two ends far apart. In military work,
the first illustration given was the cutting off a post of 12

inches by 12 inches timber—assumed to be a stockade
post—with 12 lbs. of the powder placed against its side.

The application of the compound to land mines was shown
by placing two boxes each containing 30 lbs. of the pow-
der in holes in the foreshore of the Swale—which flows
by the company's works—covering them with 6 inches of

sods, and exploding them. The result in each case was
the formation of a crater 22 feet in diameter and 8 feet

deep, besides the demolition of some of the factory win-
dows ; a result, we need hardly say, which was more unex
pected than the other. To illustrate the statement that
the powder could be exploded even when saturated with

4
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20 per cent of moisture, a box of the powder stated to be
so saturated was placed on the beach and successfully ex-
ploded. The concluding experiment was the explosion
of 50 lbs. of cotton gunpowder suspended in the Swale in

a case 10 feet below water-level. The explosion threw up
a fine column of water some 200 feet into the air, much to
the satisfaction of the visitors, a satisfaction, however,
not inferior to that afforded by the previous experiments,
which demonstrated that a safe, handy, and powerful ex-
plosive was ready to be placed on the market. (28)

NOVEL GAS APPARATUS.
The magnificent opera-house lately completed in Paris,

probably the finest structure of its class in the world,
contains a number of ingenious and novel improvements
in the stage mechanism. The usual mode of illumination

by gas in theatres is attended with
many disadvantages and considerable
danger, from the light scenery catching
fire from the exposed flames. The foot-

lights also are a constant source of
peril to ballet-dancers wearing inflam-
mable gauzy dresses, while the current
of heated air which they generate is

especially distressing both to vocal or-

gans and to the eyes. The gas-flames
in the French opera-house are so ar-

ranged that the heat is entirely con-
ducted away, while the flames them-
selves are inclosed in a glass chimney
so constructed that, should it break,
the gas to the burner is immediately
shut off. We give herewith an engrav-
ing showing the construction of the
burner, in which it will be remarked
that the flame burns downward. A is

the supply-pipe, and B a supporting-
tube beneath for the chimney, C.

Through the tube, B, there is a blast of air driven, which
draws down the flame, and, at the same time, effectually
prevents the heating of the glass. Should the latter
break, the end section of the tube, A, which is hinged,
falls, thereby closing a valve and thus shutting off the
supply.
The footlights thus arranged are formed in sets of

twelve, and number in all one hundred and twenty. Ap-
paratus is provided whereby any one set or all may be
lifted to the level of the stage or lowered beneath.
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NATURAL GAS-FURNACES.

75

The constantly increasing utilization of natural gas for

industrial purposes, throughout the oil region of Pennsyl-
vania and its neighborhood, is attracting much favorable
comment. The success of the puddling and heating fur-

naces at Erie, Leechburgh, and elsewhere in Pennsylvania,
where the experiment has been thoroughly tried, seems to
have attracted a widespread interest to the subject, and we
now learn of schemes on foot to utilize the gas upon the
large scale. Near Beaver Falls, the gas issuing from a well
uoo feet deep is employed in a tile factory at that place.

It is also reported that the product of the great gas well
in Butler County, Pa., will be brought to certain iron
works in Pittsburgh. The work of laying a pipe, six

inches in diameter and seventeen miles long, is said to

be contracted for. (39)

WHEN IS WATER UNFIT TO DRINK.
It has long been known that dissolved oxygen played

a great part in the purification of streams, and was the
principal agent by which putrefiable suhstances were
broken up and converted into harmless inorganic cora-

• pounds. A recent essay by M. Gerardin, to which the
prize was awarded by the Paris Academy of Sciences,
contains some striking results obtained by the above-
mentioned methods of investigation. To summarize,
these methods were :

1. A determination of the amount of oxygen held in so
tion. 2. An observation of green plants and aquatic moJ-
lusks. 3. A microscopic examination of algae and infu-

soria. It is claimed that the results obtained by these
three methods were identical, and that, where the water
was clear, with abundance of fish, water-cress, etc., the
water contained a correspondingly large amount of oxy-
gen ; while in places where the dissolved oxygen was
small, fish and the higher types of aquatic plants were
wanting, and certain low forms of vegetable growth had
taken their place. The river Vesle in France, from
Rheims to Braisne, was taken as the field of observation.
It was studied over a distance of 37^- miles, during which
it received the sewage of one large town (that of Rheims,
the daily flow of which amounts to 4,180,000 gallons) and
other impurities. Above Rheims, the water (which was
clear, wholesome, and with abundance of fish, charas,
water-cress, iris, etc.) contained 0.66 cubic inch in 61 cubic
inches of water. In passing through a suburb above
Rheims, the Vesle received the refuse of some dye works,
which colored the water ; and in place of the fish and
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water-cress, sparganium simplex makes its appearance. At
a point where the water had received the contents of the
five principal sewers of Rheims, the water was thoroughly
polluted and contained but 0.03 cubic inch of oxygen in

61 cubic inches. Two species of algce, the biggiatoa alba

and the oscillaria nutans, were developed largely, the lat-

ter to such an extent that the whole surface of the slug-

gish water was covered with a thick blackish coat.

This coat was seemingly so solid that animals and even
men have rushed on it, mistaking it for terra ftrma.
Above the mill at Macan, where the oxygen had increased
to 0.45 cubic inch, the two varieties of algce mentioned
above had disappeared, and the bed of the Vesle was
covered with a long whitish alga, called hypheothrix.

At Compense mill, the oxygen had increased to 0.5 cu-
bic inch, the hypheothrix had almost completely disap-

peared, and the sparganium simplex was again abundant.
B^low this point the amount of oxygen increased, and
with it a corresponding change took place in the vegeta-
tion until, at Braisne, the water contained 0.66 cubic
inch of oxygen per litre, all traces of pollution had dis-

appeared, and fish and water-cress flourished.
From this it would appear that a properly aerated and

pure water showed, when polluted, the amount of pollution
by a corresponding diminution of oxygen, by the appear-
ance of sparganium simplex, spirogyra, hypheothrix, biggiatoa
oscillaria, and a progressive improvement by a correspond-
ing increase of oxygen, and the appearance of these plants
in reverse order. It remains for us to apply and extend this
knowledge to our own streams. Fortunately, the means
are not wanting, since the great monograph on the fresh
water algce, magnificently illustrated with plates by Dr. H.
C. Flood, which was not published by the American
Philosophical Society, has been recently printed by the
Smithsonian Institution.

PICTORIAL TILES.
A comparatively new mode of employing tiles for the

lining of rooms has been introduced by Messrs. Simpson,
London, who have decorated the interior of several im-
portant buildings in this manner. The tiles are placed
together in their unglazed state, and a picture is painted
upon them m colors suitable for firing. They are then
taken asunder and put into the furnace, and then subject-
ed to great heat and glazed. If this is successfully accom-
plished, the tiles can now be fixed against the wall of the
room and present an absolutely indestructible decoration,
which can be washed as often as it is needed, though from
its high glaze it is not easily apt to catch dirt.
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UNDERGROUND REFRIGERATOR.
The novel arrangement of a refrigerator for butchers'

use, represented in our illustration, will perhaps be found
convenient in that it admits of economizing space in a

shop, and also of saving ice, which would be preserved
longer owing to the uniformly cool temperature" of the

soil. The device consists of a bricked cistern, B, lined

with isolating material, C, and containing an iron tank be-

tween which and the isolating substance ice is packed. The
meat is hung on a rack which is lifted in or out of the ves-



78 SCIENCE RECORD.

sel by a suitable tackle. A small hand-pump, n, serves to
remove the water due to the melting ice, and d \s a cover
to the tank.

MANUFACTURE OF WATER-TRAPS.
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By Geo. W. Wicks, New-York.—Fig. i, plan of a die

in which the lead pipe, a, has been bent between two
rollers, b b, by forcing the forming-wedge, c, in the line of
d d. An edge view in Fig. 2, and the crudely-bent trap
thus formed in Fig. 3. Fig. 4 represents a metallic die,

made in bilateral halves, with a recess intervening be-
tween.

In this die, Fig. 4, the roughly formed trap, seen in Fig.

3, is placed, and the two bilateral halves, constituting the
die, are firmly secured together by screw-bolts or other-
wise; and one end of the pipe a is stopped with a water-
tight plug, and in the other end of the pipe the nozzle of

a hydrostatic force-pump is inserted, and water or other
fluid is forced into the pipe, a, which causes the pipe, a,

to take the exact form of the die.
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In the first step of the process it is only necessary to
select a soft metallic tube of any desired diameter and
length, and placing it lengthwise across rollers, b b, the
wedge, c, is forced against the pipe, carrying it between
the rollers, b b, a sufficient distance to make the first bend

;

then the wedge and pipe are withdrawn, and the pipe is

reversed in its position across the rollers, b b, and the
second and reverse bend is made in the same way as the
first.

This mode of constructing water-traps produces an
article superior to cast traps, which are always porous to
some extent, and is superior to those made in halves and
united by soldering, which is often imperfect.

A DARNING MACHINE.
Imagine a little apparatus more simple than the sewing-

machine, which repairs the hugest darn in less time than
we can describe the operation. Two small plates, one
stationary and the other movable, are placed one above
the other. The faces are corrugated, and between them
the " holy" portion of the stocking is laid. Twelve long
eye-pointed needles are arranged side by side in a frame,
which last is carried forward so that the needles pene-
trate opposite edges of the hole, passing in the corruga-
tions between the plates. Hinged just in front of the
plate is an upright bar, and on this is a crosspiece carry-
ing twelve knobs. The yarn is secured to an end knob,
and then, with a bit of flat wire, pushed through the nee-
dle eyes. Then the loop between each needle is caught
by the hand and hooked over the opposite knob, so that
each needle carries really two threads. Now the needles
are carried back to their first position, and, in so doing,
they draw the threads, which slip off the knobs through
the edges of the fabric. A little push forward again
brings the sharp rear edges of the needle eye against the
threads, cutting all at once. This is repeated until the
darn is finished. The inventor is Mr. O. S. Hosmer, of

Boston. The cost of the machine is ten dollars. (83)

CHLOROFORM AS A PRESERVATIVE.
At a recent session of the British Pharmaceutical So-

ciety, Mr. J. B. Barnes stated that vegetable infusions
may be preserved indefinitely by the addition of a minute
quantity of chloroform. A mucilage of gum acacia and a

malt infusion have been satisfactorily experimented upon,
and the action of the chloroform appears to be to destroy
the ferments. Mr. Barnes considers that the discovery
may be applied to preserving solutions of citrate of am-
monia, lemon juice, and other very alterable organic sub-

stances.
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APPARATUS FOR THAWING WATER-PIPES.
By T. J. Sloan, New-York.—Consists of a flexible

pipe, constructed with a suitable outlet nozzle, and hav-
ing a spiral or screw-thread formed upon its outer surface
by means of a wire appropriately coiled on the said pipe,

so that when the nozzle is inserted in the water-pipe to
be thawed, and an axial or rotatory motion given to the
aforesaid flexible pipe, the latter will screw itself along to
bring the nozzle in due contact or relation with the ice.

Hot water is then introduced within the flexible pipe, and
the ice is quickly melted.

In using the apparatus, the nozzle end of the pipe A is

thrust into the water-pipe to be thawed, and, a rotatory
movement being given to the crank B, the tube is rotated
around its axis, and, by means of its external thread, f,
of wire wound spirally around the said pipe, is screwed
into the water-pipe shown at F, with its nozzle bearing
against, or close to, the ice within to be removed, so that
hot water, being poured into the pipe through the funnel,
is caused to impinge against the ice to thaw the same, the
screwing movement of the flexible spirally-threaded pipe
enabling the nozzle to be kept in due relation to the ice

to be thawed. The rotation of the flexible pipe, when the
latter is of considerable length, may be materially assist-

ed by power applied close to the throat or opening of the
water-pipe.
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THE LATEST ARTIFICIAL BUTTER PROCESS.
La Nature contains a description of a new artificial but-

ter manufacturing process, the invention of M. Mege-
Mouries, which is being practised in Paris. A comparison
of the details with those of the compounding of the oleo-
margarine butter made in this city and not long ago fully

described and illustrated in these columns, shows the ope-
rations to be identical up to the churning. At this

point, the oleo-margarine process is to mix the oil prepar-
ed from the fat with one fifth its weight of sour milk, and
churn in the ordinary way. M. Mounts' mode of manu-
facture seems to be a closer copy of Nature. He adds
to no pounds of the oil about 25 quarts of sweet milk,
in which are dissolved the soluble portions of 1500 grains
of cow's udder. This last is very finely divided and
macerated for some time previous to use. The mixture,
after agitation, transforms itself first into a cream, and,
after about two hours, into butter, from which the butter-
milk is drained. It is then washed and salted in. the
usual manner.
MM. Bondet and L'Hote, two chemists who have ana-

lyzed the product, give the rather anomalous opinion that
the artificial compound is more nearly real butter than the
genuine article prepared from cream. It contains less

water, and less animal substance apt to turn rancid, than
natural butter,

The imitation, it is stated, is largely employed by dairy-

men in France for adulteration purposes. Its taste is not
agreeable, as it savors strongly of the suet,

In this connection we may remark that there is a very
simple and sure way of distinguishing genuine cow butter
from the oleo-margarine mixture. It consists in dissolv-

ing a small portion of the suspected substance in ether,

and evaporating to dryness by the application of a gentle
heat. The residue has the true butter smell if genuine,
which may be greatly intensified by cooking. If artificial,

however, the deposit has the easily recognizable odor of

suet.

A NEW SYSTEM OF PLASTERING,
Which is claimed to prevent the sudden and disastrous
downfall of ceilings, so frequently occasioned by defects

in the water-pipes and consequent leakage or overflow,
consists of replacing the scratch-coat and brown-coat
used in ordinary work by the combination of fibro-lig-

neous sheets with a cement composed of lime, sand, and
plaster. The sheets are of a fabric resembling coarse bag-
ging, which is secured to the lathing, and the cement is

applied in the ordinary way. A hard-finish coating com-
pletes the work.
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NEW TREADLE SAW.

By JohnM. Linnell, of Monticello, Iowa.—The sawing
machine is operated by a treadle. A saw-horse of the
common construction, with a platform treadle, pivoted by
a cross rod, a, to suitable bearings, a', and provided with
a lever arm, C, which is connected bv its curved extension,

C, with the saw-frame
rocking the treadle platform with the feet, pressing w
one hand the upper part of the saw-frame, and feeding
with the other hand the sticks to the saw.

D. The machine is operated by
ith

CEMENT FOR TEETH.
A recipe for a new kind of cement for plugging hollow

teeth is published by Ostermeier, as follows : 7 parts burnt
lime and 16 parts glacial phosphoric acid are mixed to-
gether and pressed into the cavity, which has already
been carefully dried.
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PRESERVATION OF MEAT BY COMPRESSED
AIR.

We recently described a discovery of M. Bert, relative to

the preservation of meat through keeping the same in a her-

metically sealed compartment under a pressure of several

atmospheres. M. Reynoso proceeds a step beyond M. Bert,

and announces that, if the meat be removed from the
compressed gas after remaining therein for several weeks,
it maybe exposed to the ordinary atmosphere indefinitely

without decomposition. This was accidentally discovered
through a fragment of flesh from the compression appa-
ratus being left unnoticed in the laboratory. M. Reynoso
finds that the meat dries slowly, keeping its color, odor,
and consequently its fleshy taste.

IMPROVED HOT-WATER HEATING APPARATUS.

Ernest F. Wackwitz, New-York City.—The heating-
pipes in the heater are made flat and thin, so that they
afford larger surface in proportion to capacity than
round pipes do. By practical tests, it is found that the
flat form gives equal size of heating and radiating surface,

with less than half the quantity of water that is contained
in round pipes giving the same surface. A cross-pipe is

arranged on the top of a vertical overflow pipe with both
ends open, and inclined a little to the horizon. The
highest end discharges into the air, while the lower one
returns into a funnel, from which a pipe leads down in

the heater nearly to the bottom, for returning the water
which may be forced up out of the overflow pipe by ex-
pansion, while the steam will have freedom to escape.

DETECTION OF ARSENIC IN THE AIR OF
ROOMS.

H. Fleck has shown in a series of interesting and im-
portant experiments that there is arseniuretted hydrogen
in the air of rooms, the walls or the carpets of which are
colored with Schweinfurth green. The dust of arse-
nic mechanically diffused in the air is therefore not the
only cause of chronic arsenical poisoning. We must add
the arseniuretted hydrogen gas evolved from the decom-
position of the free arsenious acid existing in the green.
The experiments of Fleck prove that this gas is liberated

under the joint action of organic matter and moist air,

and its presence is therefore possible wherever free

arsenious acid comes in contact with organic matter.

—

Zeitschrift filr Biologie.
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PARLOR MAGIC.
The following beautiful experiment in instantaneous

crystallization is given by Peligot in La Nature : Dissolve
150 parts by weight of hyposulphite of soda in 15 parts
boiling water, and gently pour it into a tall test glass
so as to half fill it, keeping the solution warm by
placing the glass in hot water. Dissolve 100 parts by
weight sodic acetate ki 15 parts hot water, and carefully
pour it into the same glass ; the latter will form an over-
lying layer on the surface of the former and will not mix
with it. When cool there will be two supersaturated so-
lutions. If a crystal of sodic hyposulphite be attached to
a thread and carefully passed into the glass, it will traverse
the acetate solution without disturbing it, but, on reach-
ing the hyposulphite solution, will cause the latter to
crystallize instantaneously in large rhomboidal prisms
with oblique terminal faces. When the lower solution is

completely crystallized, a crystal of sodic acetate, similar-

ly lowered into the upper solution, will cause it to crystal-

lize in oblique rhombic prisms. The appearance of the two
different kinds of crystals will not fail to astonish those
not acquainted with this class of experiments.

SZERELMEY PAINT.
Colonel Szerelmey, an officer in the Austrian army,

appointed to investigate the decay of stone, claimed to
have rediscovered the lost art of hardening and protect-
ing stone, iron, wood, and other surfaces, upon which the
permanency of many ancient buildings depended. Szerel-
mey's discovery was tried upon the New Houses of Par-
liament, and Sir Charles Barry, Professor Faraday, and
Sir Roderick Murchison reported that the Szerelmey
process was the only one that had succeeded. The Board
of Works thereupon adopted the process. The Szerelmey
compositions have qualities of the highest value. The
stone liquid and stone paint so fill up the pores and harden
the surface of the cement, plaster, or stone to which they
are applied as to case-harden them, rendering them water-
proof, and scarcely capable of being affected by the
atmospheric or other influences which usually produce
decay. The iron paint protects iron from oxidation, and
once well applied would appear not to require renewal for
a very long time. The iron roofs of the Houses of Par-
liament were coated upwards of fifteen years ago. The
gilding of the Clock Tower, now more than twenty years
old, and apparently as fresh as when first laid on, is a re-

markable example of its preservative properties. The
compositions render the walls of buildings in exposed
situations waterproof, and bad conductors of heat (where-
by the buildings not only become dry but also warm in



TECHNOLOGY. 85

winter and cool in summer), and prevent vegetable
growth ; they resist the action of sea-water, and are there-
fore especially applicable to iron ships. In preserving
iron from rust, or as a priming upon any work, it is far

more efficacious than white-lead, a single coat of it care-
fully applied being better than two coats of the best oil

paint. Its natural color is a rich chocolate, and when the
principal object to be gained is the preservation of the
material upon which it is applied, the dark chocolate col-

or should always be used, at any rate, for the first coat.

It can be applied over old paint, but the advantage,
though great, will be less than when it is applied to new
work, because nearly all old paints, although they often
protect the work from atmospheric influence, have them-
selves an injurious effect, especially on iron. This is the
case with carbonate of lead, or white-lead, which, while it

prevents the dampness and other qualities of the atmo-
sphere from corroding iron, has itself a corrosive effect

upon it. The Szerelmey" iron paint is prepared in various
colors in addition to the chocolate, among which may be
enumerated a very pale grey or stone color, a bright red,

and a very dark bronze-green. (IQ6)

A NEW WHITE PIGMENT.
A Mr. Orr, of Glasgow, has recently taken out a pat-

ent for a white pigment, which he has endeavored to ob-
tain by forming a compound of zinc and barium. For this

purpose he takes crude barium sulphide, and lixiviates it.

The supernatant liquid is then drawn off, and divided into

two or more equal portions. To one, an equivalent of
zinc chloride is added, and to this again zinc sul-

phate is added, and afterwards another portion of barium
sulphide, the result being an intimate mixture of 1

equivalent barium sulphate and 2 of zinc sulphide. The
precipitates, composed of zinc and barium, are collected
and pressed to expedite drying, after which they are
placed in retorts and brought to a red heat. While still

hot, they are drawn into water, preferably cold, which, it

seems, has the effect of increasing their density and im-
parting body to the paint to be made from them. They
are subsequently washed and ground in water to a fine

powder, or they may be first dried and then ground. The
inventor states that, by increasing the number of addi-
tions of zinc sulphate, the quality may be varied. The
pigment thus prepared is to be used in the ordinary way;
and if it does but possess the covering power of white-
lead, and can be sold as cheaply, it will be undoubtedly a
useful product, for zinc white retains its color better than
any other white pigment in ordinary use.
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TO PREVENT WHITE PAINT FROM TURNING
YELLOW.

Dr. Luedersdorff, of Berlin, in discussing the cause
of white paint turning yellow wherever it is excluded from
the light, attributes this fault to an inseparable property
of linseed oil, and believes that the only cure for it is to

substitute some other material for the oil. The value of

drying oils for mixing with pigments depends entirely on
the property which they have of being converted, by the
absorption of oxygen, into a peculiar resin. When en-

tirely dry, this resin is the only bond of union, and to it

the oil colors owe their stability. During this oxidation
of the oil to a resin and the d^ing of the paint, especially
where there is insufficient air and light, the yellowing
takes place.

The author believes that if, instead of waiting for the oil

to be gradually converted into a resin, an already formed
and colorless resin were employed as binding material,

the paint could not change in color. Out of the long list

of resins to be chosen from, Luedersdorff selects two, one
of which is soluble in alcohol, the other in turpentine;
the former is gum sandarac, the latter gum dammar.
When sandarac is employed, it is first carefully picked

over, and all pieces of bark or wood thrown out
; 7 ozs.

of sandarac, 2 ozs. Venice turpentine, and 24 ozs. of alco-
hol of 90 per cent Tralles, or specific gravity 0.833, are Put
in a suitable vessel over a slow fire or spirit lamp, and
heated with diligent stirring until it is almost but not
quite boiling. If the mixture be kept at this temperature,
with frequent stirring, for an hour, the resin will all be
dissolved, and the varnish is ready for use as soon as it is

cool. The Venice turpentine is necessary to prevent too
rapid drying, and more dilute alcohol can not be em-
ployed because sandarac does not dissolve easily in

weaker alcohol, and furthermore, the alcohol, by evapo-
ration, would soon become so weak that the resin would
be precipitated as a powder. When this is to be mixed
with white-lead, the latter must first be finely ground in

water and dried again. It is then rubbed with a little tur-

pentine on a slab, no more turpentine being taken than is

absolutely necessary to enable it to be worked with the
muller. One pound of the white-lead is then mixed with
exactly half a pound of varnish and stirred up for use. It

must be applied rapidly because it dries so quickly. If,

when dry, the color is wanting in lustre, it indicates the
use of too much varnish. In such cases the article painted
should be rubbed, when perfectly dry, with a woollen
cloth to give it a gloss.
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Dammar varnish is made by heating 8 ozs. gum dammar
in 16 ozs. oil of turpentine to 6o° or yo° R. (167 to 190
Fahr.), stirring diligently and keeping it at this tempera-
ture until all is dissolved, which requires about an hour.
The varnish is decanted from any impurities and pre-
served for use. The second coat of paint, when dry, is

dead white, and does not take a gloss so easily as the al-

coholic paint. To give it a lustre, a coat of the pure var-
nish, to which half its weight of oil of turpentine has been
added, may be applied. It is still better to apply a coat of
sandarac varnish made without alcohol, because dammar
varnish alone does not possess the hardness of sandarac,
and, when the article covered with it is handled much,
does not last so long.
These paints are, of course, inferior in elasticity to

freshly applied oil paint ; but for window-frames and
closet-doors, which do not require much bending, this is

a quality easily dispensed with.

MANUFACTURE OF EXTRACT OF INDIGO.

To make what is called generally sour extract of indigo,

mix 5 lbs. of best Bengal indigo in 30 lbs. of strong oil

of vitriol. Let it stand five days ; then put it in a tub and
add 40 gallons of boiling water to it ; then filter while hot
through strong felt cloth. The filters are usually made
this way : A frame like a table-top, 8 yards long, 2 yards
wide. This frame is divided into four filters. Pieces of

wood across are put on the top and made to fit the holes
(the shape of bowls, with small holes perforated in them)

;

then the felt cloth is put on the top, and the liquid is put
on the filter and filtered through. The sediment at the
top is used to color pottery moulds ; that which runs
through is put in a tub, and 40 lbs. of common salt added.
Digest for six hours ; then put on the filters again for

four or five days. That which drains through runs away
into the sewers ; that on the top of the filters is the ex-
tract. For these proportions the extract should weigh 80

lbs. This is sour extract of indigo of commerce.
Free Extract.—To make free extract of indigo, put

100 lbs. of the sour extract in a tub, 12 gallons of water as

well. Neutralize the acid in the extract with strong soda-

ash liquor until it is free from any sour taste ; then put
on the filters for six days. It should weigh 100 lbs. when
it comes off. That is free extract of indigo of commerce.

(2)

A machine for bundling kindling-wood in New-York
turns out /.00 bundles an hour tied with twine.
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TO MAKE GOLD AND SILVER INKS.
By C. H. Viedt.—Good bright gold, silver, and bronze

inks are seldom met in the market ; they are almost al-

ways of a dull color, do not flow easily from the pen, and
the writing remains sticky. Hence architects and artists

mostly prefer to use shell gold and shell silver (Muschel-

Silber), instead of the corresponding ink. The latter, how-
ever, is so much easier and safer to use that I will describe

its preparation.
For gold ink it is best to employ genuine gold leaf, but

owing to the expense this is seldom used ; sometimes mo-
saic gold (sulphide of tin) or iodide of lead is employed,
but almost always Dutch leaf.

Owing to the relatively low price of silver, genuine sil-

ver foil is used for silver ink ; false silver foil is seldom
used, and is not so good. For other metallic inks, com-
mercial bronze powders are employed. The genuine and
false foils are also sold in a finely pulverized state ; they
are made from the waste of the gold-beaters by rubbing it

in metallic sieves to an impalpable powder.
In consequence of the beating between gold-beaters'

skin, it has particles of grease and other impurities at-

tached to it which must be removed before it can be used
for ink. For this purpose the whole sheets, or the com-
mercial bronze powder, are triturated with a little honey
to a thin magma on a glass or porphyry plate with a pes-
tle, as carefully as possible, as the beauty of the ink de-
pends essentially on this. The finely rubbed paste is

rinsed into a thin glass beaker, boiled for a long time with
water containing a little alkali, frequently stirred, decant-
ed, well washed with hot water, and dried at a gentle heat.
By boiling this powder with water containing sulphuric,
nitric, or hydrochloric acid, different shades can be im-
parted to it.

Next, a solution of one part white gum-arabic in 4 parts
of distilled water is mixed with 1 part of potash water-
glass, and triturated with the requisite quantity of puri-
fied metallic powder. Gold ink will bear more liquid than
silver ink, since gold covers much better ; on rough paper
more metal is necessary than on sized paper ; on light
paper more than on dark, to make the color of the ink
appear equally intense.

In general 1 part of foil is enough for 3 or 4 parts of the
above liquid. In preparing large quantities of ink, a low
porcelain measure is used for transferring it to the small
glass vessels where it is to be kept, and it must be conti-
nually and thoroughly stirred so that it will always keep
well mixed. It requires frequent stirring also when in use.
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It is best to mix the dry powder with the liquid immediately
before using. The ink can be used with a common steel
pen, and flows very well when writing slowly, but it is

better to use a pencil.

I consider the use of potash water-glass of great impor-
tance. It greatly increases the metallic lustre on paper,
prevents its looking dead, protects the writing from being
discolored by the action of the atmosphere, and also pre-
vents its penetrating too far into the pores of the paper,
without rendering it very viscid. Although the writing
of itself possesses a high metallic lustre, it maybe increas-
ed by gently polishing with a polishing steel. Inks made
with mosaic gold, mosaic silver, iodide of lead, etc., are
not nearly so beautiful.

ANILINE INKS.
The majority of aniline colors soluble in water furnish

inks of excellent quality. Dingle x's Polytechmscke Journal
gives the following practical recipes for their preparation,
by which any one can make the fluids very easily : Violet
ink is obtained by^issolving one part of aniline violet
blue in 300 parts of water. This ink is quite limpid, dries
quickly, and gives a remarkably dark color. It is neces-
sary that new pens should be employed in using it, as the
smallest quantity of ordinary ink mixed with it causes its

alteration. Blue ink is made by dissolving one part of

soluble Paris blue in 250 parts of boiling water; red ink,

by dissolving one part of soluble fuchsin in 200 parts of
boiling water. While ordinary inks are decomposed by
numerous substances, and notably by hydrochloric acid,

aniline inks are completely
B
ineffaceable from the paper on

which they are used. They resist the action of acids and
even of chlorine.

ANILINE BLACK MARKING-INK.
To prepare this ink the following solutions are requir-

ed : (1) Dissolve in 60 grammes of water 8. 25 grammes crys-
taline chloride of copper, 10.65 grammes chlorate of soda,
and 5.35 grammes chloride of ammonium. (2) Dissolve 20
grammes hydrochlorate of aniline in 30 grammes of dis-

tilled water, and add 20 grammes solution of gum arabic

(1 part of gum to 2 of water), and 10 grammes glycerine.
If 4 parts of the aniline liquid are mixed in the cold with 1

part of the copper solution, we obtain a greenish liquid,

which may be used at once for marking linen ; but as it

decomposes in a few days, it is better to preserve the two
solutions separately. The writing is at first greenish, but
is blackened by exposure to steam (for example, by being
held over the spout of a boiling kettle). A dry heat ren-

ders the tissue brittle.
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A NEW EMERALD GREEN.
Any pigment which approaches in beauty the fearfully

poisonous Paris green certainly deserves attention. One
of these is said to be an hydrated oxide of chromium, pre-

pared in a peculiar manner and known as Guignet's green.
We doubt the statement that it is not poisonous ; but it

is, at all events, far more harmless than Paris green, or
any other arsenical color. It is prepared on a large scale

by fusing together, on the hearth of a suitably construct-
ed flame furnace, at a dark red heat, 3 parts boracic acid to

1 part bichromate of potash. The mass swells up, much
oxygen gas is evolved, and the substance is finally con-
verted into a beautiful green double salt, a borate of chro-
mium and potash. By repeated washing with boiling wa-
ter, it is decomposed into hydrated oxide of chromium
and a soluble borate of potash. After suitable washing
and very fine grinding, this oxide of chromium has a most
beautiful shade of color, covers well, stands the air and
light, and is only attacked by boiling concentrated acids.

On a small scale, this green pigment may be prepared in

a porcelain crucible.

BRIGHT DEEP BLUE ON WOOL.
The following is said to yield a tolerably fast color, of

desirable lustre, similar to that of dark vat blue : The
wool or cloth is prepared by boiling for an hour in a hot
kettle, with 2^ lbs. alum, f lb. chromate of potash, 1^ lbs.

sulphuric acid, and 2 ozs. tin salt in solution, for 40 lbs. of
material. It is then opened out and well cooled, and al-

lowed to lie for 12 hours. The day after, 8 lbs. of log-

wood are boiled in a fresh bath, and then 3 ozs. of aniline

violet (the bluish, soluble in water) are added, and, as
soon as it is dissolved, another

-J-
lb. of sulphuric acid.

The prepared articles, after being washed or rinsed, are
placed in the bath at 122 , and, after half an hour, are
worked at a boil for an hour. More aniline violet affords a
stronger blue, more logwood a deeper blue. The color
can easily be cleaned in cold water.

INCREASING THE BRILLIANCY OF DYED
GOODS.

MM. Gillett et Fils, of Belgium, have adopted a
simple process for this purpose. In addition to the beat-
ing by hand or by mechanical power of the dyed silk when
in a wet state, they beat it again when dyed and dry, and
say that the effect is surprising. They use the 'same
means as in the former case, hand-power, the Dashwell
machine, beaters, or even fulling mills. The method is

said to be equally effective for silk and any other textile

material whatever.
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HOW TO LEARN COLOR TESTS FOR TEMPER.
Says Mr. J. Richards :

" Procure eight pieces of cast-

steel, about 2 inches long by i inch wide and f of an inch
thick ; heat them to a high red heat, and drop them into

a salt bath. Leave one without tempering, to show the
white shade of extreme hardness, and grind off and polish
one side of each of the remaining seven pieces. Then
give them to an experienced tool-maker to be drawn to
seven various shades of temper, ranging from the white
piece to the dark blue color of soft steel. On the backs
of these pieces paste labels, describing the technical name
of the shades and the general uses to which tools of cor-

responding hardness are adapted. This will form an in-

teresting collection of specimens, and accustom the eye
to the various tints, which will, after some experience, be
instantly recognized when seen separately."

JAPANESE BRONZES.
M. E. J. Maumenb writes as follows : We recently re-

ceived bronzes from Japan, the composition of which pre-
sents great interest. Their origin has been well and pre-
cisely established ; they come from public monuments and
from temples of habitation where great luxury reigned,
which is attested by the dimensions of most of the pieces
imported, and which were destroyed during the great reli-

gious and political struggle which ended a few years- ago.
We had occasion to analyze these bronzes, and here are

the most striking results .

No. i. No. 2. No. 3. No. 4.

Copper 86.38 80.91- 88.73 92-07
Tin/ 1.94 7.55 2.58 1.04
Antimony 1.61 0.44 0.10
Lead 5.68 5.33 3.54
Zinc 3.36 3-c8* 3.71 2.65

Iron 0.67 1.43 1.07 3.64
Manganese trace
Silicic acid 0.10 o.t6 0.09 0.04
Sulphur 0.31
Waste 0.26 0.79 0.21 0.56

100.00 100.00 100.od 100.00

The complex alloys thus formed are all of a granulated
texture, blistered on the interior surface, full on the exte-
rior surface (which can be readily polished with a file),

showing a varied shade, which is' sensibly violet when
antimony is abundant, red when iron is present, etc. ; all

the specimens were cast in slight thicknesses, from 0.195 to

0.468 inch, and the moulding was well filled. It appears
from analysis that these alloys were not made with pure
metals but with entire minerals. We should, says the
author, consider these bronzes as resulting from direct
employment of copper pyrites and antimonial galena mix-
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ed with blende ; and the calcination was not always com-
plete, as the presence of sulphur in specimen No. 2

proves.
Antique alloys, Greek, Roman, old French, etc., present

indications of the same nature : but we have never ob-
served so great a complication and such clear proofs of
the simplicity of metallurgic work. (4)

A VARNISH FROM VULCANIZED RUBBER.
The following description of a method of making var-

nish from vulcanized rubber is taken from the Moniteur In-
dustriel Beige. In answering questions relating to the
dissolution of vulcanized caoutchouc, we have repeatedly
doubted the possibility of so doing. The present process,
however, seemingly includes burning out the sulphur, etc.,

and then dissolving the residue. If any of our readers
practically test the recipe, we should be glad to learn the
result.

The fragments of vulcanized rubber are deposited in a
deep earthenware pot, which is closed by a tightly-fitting

cover and deposited on burning coals for about five min-
utes. During this period care must be taken not to open
the vessel, as the vapor is highly inflammable. On re-

moval the mass is examined by pushing a wire into it to
see that it is uniformly melted, and if this be the case, it is

at once poured out into a large, well-greased shallow tin

pan, *and left to cool. When hard, it is broken into small
pieces, placed in a bottle with benzole or rectified essence
of turpentine, and there thoroughly shaken and stirred.

The dissolution then takes place, and after a brief rest

the clear liquor which forms the varnish is decanted from
the impurities which settle at the bottom.

SCOURING LIQUID.
The following is the recipe given by M. Leclerc for

what he calls the esprit de Panama for scouring and re-

moving grease from tissues of all kinds and worn clothes.
To take out spots the liquid is used pure, but for general
scouring it is mixed with four or five times its own quanti-
ty of water.

In 22 gallons of hot water dissolve white Marseilles
soap 15! lbs., and carbonate of potash 1.3 lbs., or 15 or 18

lbs. ofsoft soap. To the solution add extract of Panama
1.1 lbs. ; then in another vessel mix ox or sheep gall 15
quarts, and ammonia at 22

, 3 pints. Heat this mixture,
skim it, let it cool, and then add alcohol at 90 , 3.3
gallons ; decant and filter. Take one third part of the
soap mixture and two thirds parts of the gall mixture,
and add some aromatic essence.
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NEW VEHICLE FOR COLORS.

A NEW method of preparing colors for printing on tis-

sues, paper, leather, or any other substance which will take
color, is the invention of M. J. P. Daguzan, a Belgian. It

consists of a base of natural caoutchouc or, in certain

cases, of gutta-percha or other gums. The gum is reduc-
ed in benzine or other solvent to the consistence of thin
paste, and organic colors are added as desired. In prac-
tice, down or the shearings of wool or silk, previously
dyed of the desired tint, are used, but they may be replaced
by any other analogous substances.

WEIGHTED SILKS.

M. J. Pierson states that an increase of weight is pro-
ceed in silks by treatment with salts of iron and astrin-

gents, and with salts of tin and cyanides ; this factitious

increase of weight may be carried to the extent of from
100 to 300 per cent. It can not be too widely known that,

by this adulteration, silk is rendered very inflammable,
and under certain circumstances spontaneously so.

NEW MODE OF CLEANSING CLOTHS AND
YARNS.

By M. A. Huet.—Glycerine, says the author, has the
property of being soluble in all proportions of water, and
also of dissolving nearly all the substances which water
itself dissolves, such as salts, soaps, and metallic oxides.

Starting from this point, M. Huet, after many experi-
ments, arrived at the following composition for wool,
which he calls soluble ensimage

:

Neutral glycerine at 28 *. 70
Soap 4
Water 24
Solution of oxide of mercury 2

100

The sulphates, quinine, carbonic acid, etc., might be
used as the antiseptic. But the antiseptic is not always
necessary, in winter, when there is no fear of fermenta-
tion, for instance ; for fermentation requires jy° to 86°

Fahr., and then takes months to establish itself. The so-

lution must be well mixed and filtered.

M. Huet says that he has found, after careful trials,

that, by substituting his composition for the oils and fat-

ty matters in ordinary use, the necessity for cleansing
cloths during manufacture was entirely done away with,

and that they may be fulled at once, without any previous
preparation ; and thus the danger is avoided of the tints

being injured by long contact with the fuller's earth and
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the alkalies which are often obliged to be added to the

earth in order to saponify the oils or other fatty matters.

When it is necessary to get rid of size, a simple washing
in water will remove both it and the glycerine composition
at once.

In other branches of manufacture the yarns must be
cleansed before weaving them, in which case also plain

water will remove the composition at once. The inven-
tor, therefore, claims for his method great economy in

time and money.
The proportion of glycerine to other matters in the

composition may be varied according to the nature and
fineness of the wool, but that given above is the average
amount.

A NEW TEXTILE INDUSTRY.
The government of India has been encouraging of late

the culture of China grass (tschu-ma) or inner bark of
the Bohmeria nivea, which yields a very beautiful fibre,

some three times as strong as hemp, and as soft as flax,

while possessing a lustre equal to that of silk. Although
the properties of this fibre have long been known, there
has been an absence of proper machinery for its prepara-
tion, and until quite lately it has been supposed that only
the green stem could be operated upon. Since it has
been discovered that the dry stems may be treated by or-
dinary flax and hemp machinery, producing a fibre but
little inferior to that obtained from the green plant, their
utilization bids fair to constitute an important addition to
existing textile industries.

Although the vegetable is indigenous to China, India,

Japan, and has been successfully cultivated in Martinique,
Jamaica, Trinidad, Algeria, Queensland, and Mauritius,
and to a limited extent on some portions of our continent,
we are not aware of any extended efforts being made to-
wards its acclimatization in the United States. It is said
that the plant adapts itself to climatic conditions with con-
siderable facility, and hence it may be inferred that sys-
tematic culture in Southern States would be attended with
favorable results.

THE PATENT DRIVE WELL.
This consists of a small tube driven into the ground by

means of a hammer, until water is reached. A pump is

then applied to the tube, and the well is complete. It is

the invention of Colonel Nelson W. Green, of Courtlandt,
N. Y„ patented by him May 9, 1871, but discovered and
put into use by him in 1861 "while he was serving in the
United States army. It has been brought into use all

over the world, and is a most valuable invention.
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CELLULOID.
Celluloid is the name given to a kind of solidified col-

lodion. The latter is composed of some fibrous mate-
rial, such as cotton, which is dipped in sulphuric and ni-

tric acid. The cotton then possesses the quality of solu-

bility and sudden explosion, and is termed "gun-cotton,"
or pyroxylin. This pyroxylin can be dissolved in ether and
alcohol, and when so treated is called collodion, and is used
in photography for covering the glass plates on which the
negatives are made. The dissolved pyroxylin is poured
on the glass plate. The alcohol and ether rapidly evapo-
rate, leaving on the glass a fine transparent membrane
or skin, of considerable toughness, something like fine

horn.
Celluloid is made by using camphor in place of alcohol

and ether, in connection with the pyroxylin. The follow-
ing is the description given by the inventors of celluloid,

Messrs. John W. Hyatt, Jr., and Isaiah Smith Hyatt, of
Newark, N. J. :

In the practice of our invention, we prepare pyroxy-
lin by grinding it in water to a fine pulp in a machine such
as is used in grinding paper pulp. We strain off the water
as far as practicable, and then subject this pulp to power-
ful pressure—for example, in a perforated vessel—to fur-

ther expel the aqueous moisture, and to bring it to a com-
paratively solid and dry state, yet still retaining sufficient

moisture to prevent it from burning in the further stages
of the process.
We comminute gum camphor bjr grinding it in water,

or, preferably, by pounding or rolling it, and thoroughly
incorporate with the pyroxylin pulp in the condition last

above described, this finely comminuted camphor in about
the proportion of one part by weight of camphor to two
parts by weight of the pyroxylin in the pulp. These
proportions may, however, be somewhat varied with g(sod
results. The moisture in the pulp serves to counteract
any tendency of the camphor to prematurely develop it

^

converting power under any stimulus incident to its be-

ing incorporated with the pulp, or to the further stages
of the process.
With the camphor we also thoroughly incorporate, with

the pulp, any pigments, coloring matter, or other minerals
that may be adapted to the requirements of the articles

into which the product is to be manufactured. The cam-
phor, or camphor and other ingredients, having been thus
thoroughly mixed with the pulp, we next subject the mass
to a powerful pressure, in order to expel the remaining
aqueous moisture, and thereby not only dry the mixture,
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but force the camphor into more intimate contact with the
pyroxylin throughout the mass, so that every atom of the
camphor shall be in condition and place to exert its ut-

most converting power as developed.
The dried and compressed mass is next placed in a suit-

able mould or vessel open at the top, and into this open
top is fitted a platen or plunger. The vessel is then placed
in a hydraulic or other powerful press, and a heavy
pressure, applied to the platen or plunger, is brought to

bear upon the mixture, which, while thus under pressure,

is heated up, by steam or other convenient means, to a

temperature of from 150 to 300 Fahr., varying according
to the quantity of the mixture ; and the mixture is kept
at this temperature and under this pressure until the con-
verting power of the camphor shall have been exerted
upon the pyroxylin throughout the mass, the heat devel-
oping the latent converting power of the camphor, and
the camphor exerting this converting power actively up-
on every atom of the pyroxylin, with which the pressure
maintains it in close contact. The process of transfor-

mation is rapidly effected, and is completed almost as soon
as the mass attains its maximum temperature, the result-

ing product being a homogeneous product, solidified col-

lodion, or collodion compound having the qualities or
properties hereinbefore specified.

This product, as it comes from the press, is of a consis-
tence resembling that of sole-leather, but upon exposure
to the atmosphere it hardens, by reason of a slight eva-
poration of the camphor. The ultimate product includes,
however, a large proportion of the camphor as a perma-
nent accretion to the mass, which accretion is not only a
great gain over the use of ether, alcohol, or other solu-
tions or volatile solvents, which would be entirely expel-
led or lost, but by its presence gives the solidified collo-

dion or compound the new capability of being again ren-
dered plastic by heat, and remoulded into any desired form
or shape, without requiring the use of solutions or vola-
tile solvents, or the addition of fusible gums.
A recent improvement on the foregoing consists in

transforming pyroxylin into solidified collodion or cellu-
loid, by using a liquid instead of a solid solvent, which
liquid solvent, like the solid, is latent at ordinary temper-
atures, but becomes active and dissolves the pyroxylin
upon the application of heat.
Among the various uses for which celluloid is now em-

ployed is the production of dental plates for artificial

teeth. It is regarded as superior to rubber in many re-

spects. A beautiful species of artificial ivory is also pro-
duced from celluloid.
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MANUFACTURE OF ARTIFICIAL ALIZARINE.
The process of manufacture of this substance, as prac-

tised in Frankfort, Germany, consists in heating for 3
hours, in earthen vessels, anthracene having its fusing
point between 404° and 410 Fahr. with one fourth its

weight of bichromate of potash and 12 parts nitric acid of

a density of 15.04. Anthraquinone is thus formed, and the
crude resulting product is dissolved in 6 parts boiling ni-

tric acid of density 1.5. The dissolving of the anthraqui-
none is continued until, on cooling, no residue of that
substance is precipitated. The solution then contains an-
thraquinone in a mononitrated state, which is precipitated
by water ; and on the solution becoming clear, the preci-

pitate is dissolved in from 9 to 12 parts of a solution of

caustic soda of specific weight 1.3 to 1.4, heated to about
382 Fahr. When the precipitate is no longer augmented
by the addition of hydrochloric acid, the heat is arrested.

The mass is allowed to cool, dissolved in boiling water,
and filtered, and the coloring matter precipitated in the
hot solution by means of an acid. The yellow-brown de-
posit is then ready, after washing, to be used for dyeing.
The residue on the filter is principally anthraquinone,
which is re-used. The manufacture of artificial alizarine is

constantly increasing. The German production is esti-

mated at some 1,198,000 lbs. per year.

HARDENING GLASS.
Mr. Macintosh, of Westminster, starting on the broad

ground that, the lower the degree of temperature of the
liquid in which certain heated bodies were plunged, the
harder such bodies became, has found that glass, graphite,
uncrystallized carbon, slag, and other analogous substan-
ces may be rendered exceedingly hard by means which
are usually indicated for metals. Colored glass may, by
this treatment, be rendered so hard as to be effectively
used as a substitute for gems, and, what is curious, may
be pulverized and used in the same way as diamond dust
or emery powder.
The method pursued by the author is to place a small

quantity of fused or nearly fused clear or colored glass in

iron or other moulds to shape the glass, and the substance
is taken out of the moulds and placed in platinum moulds,
and fused or nearly fused, and suddenly deprived of its

caloric by frigorific mixtures of iced water and salt, or any
of the freezing compounds that produce extreme cold ;

the sum and substance of which is that the glass is heat-
ed, to a very high degree of temperature and then rapidly
cooled in a very frigid fluid.
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IMPROVED PROCESS OF TREATING OLEAGI-
NOUS SEEDS.

Alfred B. Lawther, Chicago, 111.—The object of the
invention is to improve the process of working flaxseed,

linseed, and other oil seeds in such a rfrannerthat a great-

er 3'ield of oil is obtained at a considerable saving of time
and power in the running of the crushing, mixing, and
pressing machines, while also a cake of superior texture
is produced. The process consists mainly in conveying
the oil seeds through a vertical supply-tube and feeding
roller to powerful revolving rollers, at such degree of

pressure that each seed is individually acted upon, and
the oil-cells fully crushed and disintegrated. They are

then passed directly, without the use of muller stones, to
the mixing machine, to be stirred, moistened, and heated
by the admission of small jets of water or steam to the
mass, and then transferred to the presses.

PRESERVATION OF WOOD BY LIME.
M. Lostal, railway contractor of Ferminy, has com-

municated to the Society of Mineral Industry, at St.

Etienne, France, the results of his observations on the
effect of lime in preserving wood, and his method of ap-
plying it. He piles the planks in a tank, and puts over all

a layer of quicklime which is gradually slaked with water.
Timber for mines requires about a week to become tho-
roughly impregnated, and other wood more or less time ac-

cording to its thickness. The wood acquires remarkable
consistence and hardness, and it is said will never rot.

Wood has been prepared in this manner for several mines,
so that the plan will shortly be tested on a considerable
scale. Beechwood has been prepared in this way for
hammers and other tools for several iron-works, and it is

said to become as hard as oak without losing its elasticity

or toughness, and to last much longer than when un-
prepared. It has long been known that wood set in lime
or mortar is preserved from decay, but no systematic plan
for its preservation has until now been attempted.

SELF-ACTING BLOWPIPE.
John Martin Hancock, Lansing, Iowa.—This is a self-

acting blowpipe for hard and soft soldering, by which the
flame would be fully and instantly controlled, and the
power of the same regulated without interrupting the
working of the blowpipe. The invention consists of a
pipe attached sidewise and projecting to some distance
from the alcohol vessel, which is exposed to the heat of a
small flame, being about the same distance from the main
flame of the lamp as the bottom of the alcohol vessel is

from the outermost end of the blowpipe.
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FERMENTATION FROM- INORGANIC SUB-
STANCES.

M. Mairet communicates to the French Academy of
Sciences a curious experiment which, from the extraordi-
nary result, leads to the belief that either the author has
failed to take into account some circumstances not
noticed, or else that a discovery of importance, worthy of

further and careful investigation, has been made. He
says that he mixed acetate of potash, nitrate of potash,
and phosphate of soda together, all being in aqueous so-

lution. At the end of a few days, the acetic acid ap-
peared to be destroyed, nitrogen was disengaged, and the
liquid contained only carbonate of potash and phosphate
of soda. The action may be compared to a sort of fer-

mentation in the case of the acetate, and more especially
since it was accompanied by the development in the
liquid of a glassy substance, similar to that which some-
times accompanies the fermentation of sugar.

UNINFLAMMABLE PRODUCTS.
It is well known that certain substances, notably phos-

phate of ammonia, incorporated in the fibres of tissues
render the same incombustible, or, rather, admit of their
burning very slowly and carbonizing without the produc-
tion of flame. M. L'Abbe Mauran, says La Nature, has
recently discovered that a mixture of borax, sulphate of
soda, and boracic acid, in suitable proportions, while ren-
dering cloth uninflammable, will also prevent any altera-

tion of color, flexibility, or lasting qualities through the
effect of combustion.

CARBONIC ACID AS A FIRE-EXTINGUISHER.
Messrs. Connelly and Naylor recently fitted up an

apparatus, near the grounds of the gas works, in Pitts-

burgh, where, according to the Commercial, they conducted
experimental tests in the presence of a number of citi-

zens. In general terms, the machinery consists of a gene-
rator, where the gas is evolved ; three receiving tanks,
thirty inches in diameter by ten feet in length ; and the
connecting pipes. Some fifty feet distant was an excava-
tion, twenty by thirty feet, partially filled with water,

upon the surface of which was a skim of crude oil, to te.st

the efficacy of the gas in extinguishing an oil fire. A
pipe, about an inch and a half in diameter, and supplied
with small jets every few inches, was extended along each
side of this tank, a little above the surface of the water.

The first experiment consisted in lighting the crude
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oil, and letting- it burn until the flame covered the

entire surface. Immense volumes of black smoke rolled

upward, the flames shot up ten or twelve feet into the air,

and the heat was so intense as to drive the spectators

back some fifty or sixty feet. At a signal from Dr. Con-
nelly, when the fire was at its hottest, the engineer turn-

ed a valve, the carbonic acid rushed from the receivers

with a hissing noise, through the jets in the pipes, and in

two or three seconds the flame was cut off as effectually as

though a coating of ice had instantly formed on the sur-

face of the oil. As soon as the gas struck the flame, it

was changed to a white steam, which made a striking con-
trast with the dense black smoke above it, as these two
dissimilar vapors floated away and were gradually dissi-

pated in the upper atmosphere. The second experiment
was but a repetition of the first, and in both cases the ex-
tinguishment of the great volume of flame was as sudden
and effectual as the snuffing out of a candle. A third ex-
periment consisted in setting fire to a pile of shavings,
kindling wood, oil barrels, etc., rendered highly inflamma-
ble by the addition of crude oil. When the fire had taken
a firm hold, and was rapidly consuming the woody fibre,

the gas was turned on, and the fire was out. The wood
continued to smoke for a few moments, but there was no
fire. The experiments were highly successful, and Dr.
Connelly was warmly congratulated on his achievement.
The pressure on the receiving tanks was about 200 lbs.

per square inch.

POINTS IN CARPENTRY.

Professor Rankine sums up the principles which
should be adhered to in designing joints and fastenings in

carpentry, concisely as follows : 1. To cut the joints and
arrange the fastenings so as to weaken the pieces of tim-
ber they connect as little as possible. 2. To place each
abutting surface in joint as nearly as possible perpendicu-
larly to the pressure which it has to transmit. 3. To pro-
portion the area of each surface to the pressure which it

has to bear, so that the timber may be safe against injury
under the heaviest load which occurs in practice ; and to
form and fit every pair of such surfaces accurately, in or-
der to distribute the stress uniformly. 4. To proportion the
fastenings so that they may be of equal strength with the
pieces which they connect. 5. To place the fastenings in
each piece of timber so that there shall be sufficient resis-
tance to the giving way of the joint by the fastenings
shearing or crushing their way through the timber.



TECHNOLOGY. IO]

NEW PROCESS OF ENGRAVING ON COPPER.
The hydrographic office at Paris has begun a process

of engraving on copper which promises, by its rapidity

and the moderation of its price, to be very widely useful.

It consists in substance, first, in covering a plate of cop-
per with a thin, shell of adhering silver, upon which is

spread a thin layer of colored varnish ; second, in draw-
ing thereon, with a dry point, the lines of topography,
and lettering, precisely as one engraves with a diamond
upon stone ; third, in corroding the traced parts by means
of the perchloride of iron.

IMPROVED FRICTION METER.
A friction-meter and oil-tester has recently been in-

vented by Mr. Napier. This is a very delicate and accu-

rate instrument for ascertaining the lubricating properties
of any material. The illustration above shows the gene-
ral arrangement of these machines. The block, A, is

pressed against the periphery of the wheel by an arm, C,
which is a segment of a roller, balanced and pivoted on
the short arm of the bell-crank, D D, the long end of

which is connected by a link to the lever, F, which has
a weight, E, on the outer end of it ; and a chain connects
the friction-block, A, to a spring-balance. The wheel
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is to be made to turn to the right at any desired velo-

city of circumference, by means of a band from a lathe

or otherwise, when the friction of the wheel on the fric-'

tion-block will tend to carry the latter along- with the for-

mer ; but it is prevented from doing so by the chain to

the spring-balance, which indicates the amount of the
tendency of the block to move along the wheel, or, in

other words, the total amount of friction on the rubbing
surface.

PAPER BARRELS AND BOXES.
The manufacture of paper barrels, boxes, and similar ves-

sels, for use in place of those generally made of wood,
is rapidly increasing, seven patents and an equal number
of factories for producing the articles being now in opera-
tion, all in the Western States.

In the first of these patents, the paper used in the fab-

rication is prepared principally from straw, and is pressed,

several sheets at a time, into a firm, compact sheet, which
when dry becomes tougher than wood. The sheet is then
bent into cylindrical form, and its opposing edges, which
are previouly cut into dovetails, fitted together. Double
pointed nails are drawn through the dovetailed ends from
the outside of the barrel, and are clinched upon the inner
surface of a strip of wood placed vertically along the in-

side of the joint. The heads are of wood, fitted into the
ends with a flange resting against the edge, and are se-

cured by nails driven through the sides cf the barrel.

Hoops of wood or iron are added to protect the latter

from abrasion or wear, and the paper is thoroughly water-
proofed.
Another mode of making the barrels is to form them di-

rectly from the paper pulp, the latter being taken from
the cylinder of the wet paper machine and carried around
an expanded cylinder until it becomes of the requisite
thickness. The cylinder is then contracted and removed,
leaving the barrel all formed and ready for passage between
two rollers. These are so arranged that one presses on
the inside and the other on the outside of the barrel,

moving the latter between them, and at the same time
compressing and hardening the paper. The vessel is then
a jointless cylinder, and nothing remains but to insert the
heads and secure the hoops in place.
Securing the heads in paper barrels appears to be a diffi-

cult portion of the manufacture, and there are two patents
on this especial point. In one the invention consists in

fastening manilla or other strong paper around the head
so as to form a flexible edge. This, after the head is in-

serted, is crimped so as to line the rim of the barrel, over
which it is bent and secured by hoops.
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The second inventor proposes either to press one head
into shape from paper pulp, at the time when the barrel is

formed about the cylinder, or else to make the heads sepa-

rate and turn up their edges around the peripheries. This
turned-up portion serves the same purpose as the flexible

paper in the case just described, but differs in construc-
tion, being riveted to the cask through iron hoops.
Another plan for making barrels differs essentially from

those already described, in that each barrel is formed of

two cylinders instead of but one. One cylinder is placed
inside the other, so as to serve as a lining, and, being
shorter, to form shoulders on which the heads are rested.

Thick paper is interposed between the cylinders, and all

are pasted firmly together. The interposing paper is car-

ried up above the rim and folded over the edges. Paper
packages for lard, butter, and similar materials are com-
posed of sheets glued together and pressed into shape in

dies. This is done while the paper and glue are still moist,
and a sheet of muslin, placed under the substance in the
concave die, prevents cracking or tearing at the joints.

(83)
IMPROVEMENT IN BARRELS.

By L. W. Flye and C. H. Watson, Boston.—Relates to
barrels for the transportation of fruits or vegetables, and
the object is twofold—first, to provide a barrel with suffi-

cient air-spaces all round its circumference, so as to insure a
perfect ventilation through the fruit or vegetables con-
tained in the barrel, by which arrangement fruit and vege-
tables transported in such a ventilated barrel can be trans-
ported long distances without decay ; and, secondly, in so
constructing the barrel that it may be taken apart on arriv-

ing at its destination and packed in a small compass and
returned to the producer, saving freight, and dispensing
with new barrels for each lot of fruit. The staves are at-

tached to metallic hoops in such a manner than an open
space is left between every stave.

VANILLA FROM PAPER.
In the preparation of wood pulp for paper, fine wood is

treated to a solution of caustic soda under high pressure
in iron boilers. After the operation the solution contains
the soda salts of resinic acid, humic acid, and carbonic
acid, and some other resinous bodies. In this solution
the soda salt of vanilla must also be present, if it has not
been destroyed by the high pressure and temperature.
The presence of this body is indicated by the intense va-
nilla odor which always appears on treating the above li-

quor with acids and allowing it to stand a few days. The
writer has not yet succeeded in obtaining crystals of vanil-
lin, and hence does not describe his process in full. (36)
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NEW GAS BLOWPIPE.

The apparatus herewith illustrated, in natural size, is a
new gas blowpipe burner, designed also for forges and for

similar uses where intense heat is necessary. The advan-
tages of the invention are that, when the air-blast is sup-
plied by water-pressure, it insures the delivery of suffi-

cient air completely to consume all the gas, and in a
thoroughly dry state, so as not to cool the flame.

f%.5.

Lr~u-
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The device, as shown, consists of a brass tube, T, to which
the air-blast is led, and which is screwed in an outer tube,
S, which receives the gas from the pipe, G, the gas filling

the annular space between the two tubes, and being re-

gulated by the cock, R'. Cock, R', governs the air-sup-
ply. The orifice, o, of the air-tube terminates just within
the interior of the tube, S. In order to augment the
quantity of air injected into the gas, four copper pipes,

A A', B B', are inserted in S, and are so arranged that the
current is drawn into that leaving the tube, T, at o, ming-
ling with the latter, and so filling the annular space, g,
and escaping at d. A plan view of the tubes, A A', etc.,

is shown in Fig. 2.

To the orifice, at d, various mouthpieces, some of

which are shown in Figs. 3, 7, and 8, may be attached.
Each piece consists of a ring, which either slips over or
inside of d, and this ring is joined to the main tube, N,
Fig. 3, by two thin pieces of metal, e. The openings on
the sides thus produced give an additional supply of air,

determining a complete mixture within the tube, N,
which burns at the exit orifice. A gas lamp under the
tube, N, which is disposed laterally, serves to dry the
current.
M. Cougnet, the inventor, claims that by this appara-

tus a very intense heat may be produced at a decreased
expenditure of gas, owing to more perfect combustion.

A NEW USE OF THE SAND-BLAST.
The producing, upon plated ware or silver, of a lustreless,

very finely grained surface, termed by the trade satin finish,

has heretofore been accomplished by the use of swiftly

rotating brushes made of fine wire. Messrs. Simpson,
Hall & Co., of Wallingford, Ct., have recently found
that the sand-blast performs this stippling work much
more rapidly and effectually, and have introduced the
necessary apparatus for its employment in their large sil-

ver-plate manufacturing establishment. Air is compressed
by the driving engine of the works into an ordinary reser-

voir, and thence distributed through pipes which extend
along the front of the workmen's tables ; and above the
latter is a sand receptacle, V-shaped, from which a stream
of sand falls, and is met by a downward blast from the

pipe, which current drives the material in a stream
through a small hole in the table, beneath which a recep-

tacle to receive the sand is placed. The workman, whose
fingers are covered with rubber to protect them, holds the

article in the jet and under the table, watching it through
a pane of glass let into the top of the latter. The opera-
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tion is necessarily very rapid, as the article has only to

be turned so that the blast strikes the required portions,
when the work is completed.
The exposure to the jet, even for an instant, would cut

through the Britannia, upon which the plating is afterwards
deposited. By the interposition of rubber screens of
suitable shape, against which the sand has no abrading
effect, any fancy patterns or letters are easily imprinted on
the surface, the latter, of course, being satin-finished,

while the spaces protected by the screens are afterwards
burnished. The screens or patterns are cut out by girls,

of whom numbers are employed for that purpose. (83)

A NEW CEMENT.

A French chemist is said to have succeeded in preparing
a mineral compound which is said to be superior to hydrau-
lic lime for uniting stone and resisting the action of water.
It becomes as hard as stone, is unchangeable by the air,

and is proof against the action of acids. It is made by
mixing together 19 lbs, sulphur and 42 lbs. pulverized
stoneware and glass ; this mixture is exposed to a gentle
heat, which melts the sulphur, and then the mass is

stirred until it becomes thoroughly homogeneous, when
it is run into moulds and allowed to cool. It melts at
about 248 Fahr., and may be re-employed without loss of
any of its qualities, whenever it is desirable to change the
form of an apparatus, by melting it at a gentle heat, and
operating as with asphalte. At 230 Fahr. it becomes as
hard as stone, and preserves its solidity in boiling water.

Patterns for Scroll-Saw Work.—Take the bracket
or other piece of work which you desire to copy, and spread
over it a sheet of paper, securing it from slipping. Rub
gently over it a piece of saddler's black leather. All the
outlines will be marked accurately, and it takes but a mi-
nute to copy any piece. The saving in money for pat-
terns, which cost from 10 to 20 cents in the stores, is

therefore considerable, and it is often impossible to get a
pattern of some particular thing which strikes your
fancy.

Production of Ozone.—Ozone may be easily and
abundantly generated in any apartment by means of an
aqueous solution of permanganate of potash and oxalic
acid. A very small quantity of these salts, placed in an
open porcelain dish, is all that is necessary, the water be-
ing renewed occasionally as it evaporates. Metallic ves-
sels should not be used.
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IMPROVED CARBONIC ACID MOTIVE-POWER.
John Westcott, Tocoi, Fla.—This invention has in

view the utilization of carbonic acid and other gases as
motive-powers, and it consists in storing up the carbonic
acid gas in a separate receiver from that in which it is

generated through the agency of the surface attraction of

animal or vegetable charcoal, the latter material absorbing
five times its volume of the gas, so that large quantities
of the gas may be stored up without increased risk to the
tensile strength of the receiver, and yet be easily deve-
loped and eliminated by heat so as to furnish an available
motive-power. The invention also consists in the method
of developing and eliminating and expanding the gas
from its condensation upon the absorbent material by
means of a vehicle of boiling oil passing through pipes in

the reservoir.

PAINTING OF WROUGHT-IRON.
In considering the painting of wrought-iron, the author

observes it must be noticed that, when iron is oxidized by
heating in contact with the atmosphere, two or three dis-

tinct layers of scale form on the surface, and, unlike the
skin upon cast-iron, can be readily detached, as by the
bending or by hammering the metal. The outer layer of
this scale is more highly oxidized than the inner, and is

slightly redder in tinge from the presence of a variable
excess of ferric oxide over that contained in the inner
layer. The oxide occurring in the outer scale is fusible
only at a high temperature, is strongly magnetic, and
slightly metallic in lustre ; while the inner layers are
more porous, dull, and non-metallic in lustre, less brittle,

and also less powerfully magnetic. It will be seen that
the iron has a tendency to rust from the moment it leaves
the hammer or rolls, and that the scale above described
must come away. One of the plans to preserve the iron
has been to coat it with paint when still hot at the mill

;

and although this answers for a while, it is a very trouble-
some method which iron masters can not be persuaded to
adopt, and the subsequent cutting processes to which it

is submitted leave many parts of the iron bare. Besides,
a good deal of the scale remains, and until this has fallen

off, or has been removed, any painting over it will be of

little value. The only effectual way of preparing wrought-
iron is to effect a thorough and chemical cleansing of the
surface of the metal upon which the paint is to be applied

;

that is, it is to be immersed for three or four hours in

water containing from 1 to 2 per cent of sulphuric acid.

The metal is afterwards rinsed in cold water, and if neces-
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sary scoured with sand, put again into the acid bath or
pickle, and then well rinsed. If it is desired to keep iron,

already cleansed, for a short time before painting, it is

necessary to preserve it in a liquor rendered alkaline by
caustic lime, potash, soda, or their carbonates. Treat-
ment with caustic lime water is, however, the cheapest
and most easy method, and iron which has remained in it

for some hours will not rust by a slight exposure to a
damp atmosphere. Although desirable, this method of

cleansing the surface is impracticable in the majority of
cases, and recourse must be had to scrapers and hard
brushes to remove the scale or rust. Having obtained a
clean surface, the question arises, what paint should be
used upon iron ? Bituminous paints, as well as those
containing variable quantities of lead, were formerly con-
sidered as solely available, but their failure was made
painfully apparent when the structures to which they
were applied happened to be of magnitude, or subjected
to great inclemency of weather or to constant vibration.
Recourse has therefore been had to iron oxide itself, and
with very satisfactory results. Iron oxide paints are
made of two qualities. The first quality is the best
adapted for iron-work, and is made by purif)ring the
oxides and placing them in retorts, when the various
colors are mixed with them. They are altogether sub-
mitted to seven distinct processes in the course of manu-
facture. To insure large surfacing qualities, or the
power of covering a large area with a small quantity of
paint, the ingredients should be reduced to an impalpa-
ble powder before they are mixed with the oil ; and after
mixture in first quality paint, they are ground for seven or
eight hours. The second quality have their colors chemi-
cally combined by mixture, and are not so carefully prepar-
ed, although they are excellent for common work. A pound
of iron oxide paint, when mixed ready for use in the pro-
portions of two thirds oxide to one third linseed oil, with
careful work, should cover twenty-one square yards of
sheet-iron, which is more than is obtained with lead com-
pounds. Oxide of iron paint endures a very great heat
without material alteration, and keeps both its color and
preservative qualities well. The author is of opinion
that, when used under proper supervision, no better pro-
tection can be found for iron structures than oxide of
iron paints. There is this difference to be noticed between
the painting of iron and wood, that, with the former,
when a painter comes to spots of rust that can not be re-

moved, he should endeavor to incorporate them with the
paint rather than paint over them. The repainting of
iron involves carefully washing down and removing all
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dust, dirt, and soon from the entire surface, every parti-

cle of rust being scraped and chipped off, the work re-

ceiving from two to four coats in oil, properly applied.

The author would observe, in conclusion, that the real

value of any paint depends upon the quality of the linseed

oil, the quality and character of the pigment, and the care

bestowed on the grinding and mixing ; and as all this

is entirely a matter of expense, cheap paints are not to
be relied upon. He is convinced that the superiority of
most esteemed paints is due to the above causes rather
than to any unknown process or material employed in

the manufacture, and their comparatively high price cor-

roborates this opinion.

BRONZING CAST-IRON.
By the process of Gaudion, Mignon, and Bouart, of

Paris, the copper is said to be thoroughly adherent to
iron ; there is nothing between the two metals ; and they
are so completely united that, if an accident happens, the
cast-iron will sometimes scale off with the copper. It is

said, moreover, that the deposit of copper is perfectly
even, not thicker on salient parts than in hollows or un-
der cuttings. A number of large statues have been cov-
ered with copper at Val d'Osne, and among other works,
two bulls, larger than nature, presenting each a surface
of at least one hundred and thirty-two square feet, and
on vases, candelabra, and decorative castings of all kinds,
and with invariable success. Some of these objects have
been exposed to the air during one summer and two win-
ters without suffering any injury. The copper deposited
on the works is never less than 1-100 of an inch in thick-
ness. The cost of the works is not more than doubled
by this application, and the copper, when carefully treat-

ed by a French bronzist, presents an appearance very lit-

tle inferior to true bronze. The same process is applica-
ble to the tinning of copper or cast-iron vessels, the ad-
herence of the two metals is complete, and the coating
of tin may be laid on any desirable thickness. The pro-
cess consists in first scouring and then dipping the arti-

cles that are to be coppered into a bath of melted chlo-
ride or fluoride of copper and cryolite, to which chloride
of barium is added.

Boiler Incrustations.—Protzen recommends the in-

troduction of a piece of zinc into the boiler. This deter-

mines a galvanic current which protects the iron against
oxidation and corrosion, and causes the mineral ingre-

dients of the water to be deposited as a fine loose mud, en-
tirely preventing the formation of " crock."
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PRICES OF METALS.
The prices of many of the dearest may be considered

also as " fancy prices," and actually a whole pound of

some of the metals named could hardly be obtained at even
the extravagant figures annexed. In compiling the fol-

lowing table, we have taken the prices of the rarer metals

from Trommsdorff's and Schuchardt's last price-lists ; we
have assumed the avoirdupois pound as equal to 453
grammes, and the mark as equal to 24 cents gold.

An inspection of the table is not without interest ; it is

evident that the prices of the metals bear no relation to

the rarity of the bodies whence they may be derived, for

calcium, the third in the list, is one of the most abundant
elements. Even that excessively sparingly distributed
metal, indium, the most recently discovered element,
stands tenth in the list, below strontium. The metals of

the alkalies seem to occupy a remarkably low place in the
table.

Value in Value in

Metal. gold per lb.

avoirdupois.
Metal. gold per lb.

avoirdupois.
Vanadium, cryst. fused S4792-4o Tellurium, fused, $196.20
Rubidium, wire, 3261.60 Chromium, fused, 196.20
Calcium, electrolytic, 2446.20 Platinum, fused, 122.31
Tantalum, pure, 2446.20 Manganese,

Molybdenum
fused, 108.72

Cerium, fused globul 5S, 2446.20 54-34
Lithium, globules, 2228.76 Magnesium, wire and tape, 45-3°
Lithium, wire. 2935-44 Potassium, globules, 22.65
Erbium, fused, 1673.57 Silver, 18.60

Didymium, fused, 1630.08 Aluminum, bar, 16.30
Strontium, electrolytic, 1576.44 Cobalt, cubes, 12.68

Indium, pure, 1522.08 Nickel, cubes, 3.80
Ruthenium, 1304.64 Cadmium, 3.26
Columbium fused, 1215.28 Sodium, 1.26

Rhodium, 1032.84 Bismuth, crude, i-95

Barium, electrolytic. 924.12 Mercury, 1.00
Thallium, 738.39 Antimony, .36

Osmium, 652.32 Tin, recent quotations, .25

Palladium, 498.30 Copper, ' J

.22

Iridium, 466.59 Arsenic, ".
•15

Uranium, 434-88 Zinc,
"

.10

6pld, 297.72 Lead, "
.06

Titanium, fused, 239.80 Iron .01y2
(23)

ALUMINUM.
According to Winkler there are at present four alumi-

num manufactories, which produce about 35 cwt. per an-
num. Of this quantity 20 cwt. goes to France and 15 to
England. Aluminum is also made in Berlin. The price
for a number^of years has been $12 to $15 per lb. It is

not probable that it will be produced cheaper than that.
This fact, with its unchangeability and lightness, being 3
times lighter than copper, 4 times lighter than silver, and
7 or 8 times lighter than gold, render it excellently adapt-
ed to coin, especially as it is easily coined.
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IMPROVEMENT IN SOLDERING.
Dr. A. W. Hoffman thinks it possible that oxygen

blowpipes or apparatus might be invented, whereby the
soldering of metals, without alloys, can be done. He
says :

" It would be useful to turn our attention to the
autogenous soldering of metals with the aid of the oxyhy-
drogen flame, a principle which has received such signal
triumphs in the treatment of two essentially different

metals. Should it not be possible, by the same means, to
solder every metal and every alloy with itself, as tin with
tin, copper with copper, brass with brass, silver with sil-

ver, gold with gold, and even iron with iron, just as we
already solder lead with lead, and platinum with plati-

num ? The probability is present, and the advantages of

such a procedure are manifest. Let us try to conceive
the neatness of a workshop in which soldering is perform-
ed, not as heretofore, with the soldering-iron or at the
forge, but with a light, elegant gas-burner. Imagine
the artisan no longer annoyed by radiant heat and
by the fumes of charcoal, and able to produce in a mo-
ment any temperature required, even the very highest,

and again to put an end to it by simply turning a cock.
Conceive the solidity of the soldering which no longer
depends on cementing two pieces of metal with a foreign
matter, but on an actual interfusion of two portions of
one and the same metal, and which involves the utmost
economy of materials and dispenses with all subsequent
work, such as trimming the soldered place with a file.

Such evident advantages must overcome every prejudice,
and prompt us most urgently to commence a thorough
experimental investigation of the question."

CURIOSITIES OF WELDING.
There has lately been shown in this country a very in-

teresting specimen of blacksmith work. By means of
Schierloh's welding compound, it is alleged that, in one
example of a bar of Bessemer steel, five different kinds of
iron and steel have been perfectly welded, without chang-
ing its shape in the least. The bar was rolled into form
at Thompson's steel works, in Jersey City, and is £by i\
inches in the cross section.

First, a piece of Bessemer steel, cut from the end of the
bar, was welded fast to it again, the heating and welding
occupying eight minutes. On the reverse side of the bar
a piece of fine cast-steel was welded in six minutes. Fur-
ther along on the bar a piece of blister-steel was welded
in eight minutes. This same steel can not be welded with
borax, as the high temperature needed with that flux
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makes it as brittle as cast-iron under the hammer. Oppo-
site this a piece of wrought-iron was welded in six minutes,

and further along on the bar a piece of cast-iron was weld-

ed in three minutes. This was a piece of the mould-board
of a plough. The bar, with its additions, was then ground
and polished on the edge, so as to show the points at

which the welded metals came into contact. No weld was
visible on any one of them, and the difference in the me-
tal could only be told by the color after polishing. This
solves a great many important problems in iron manufac-
ture, among others the welding of Bessemer scrap. (83)

AN ALLOY OF COPPER ADHERENT TO GLASS.
An alloy of copper which will adhere to glass or porce-

lain is made by mixing from 20 to 30 parts of copper in

powder (obtained by the reduction of the oxide by hydro-
gen or by the precipitation of the sulphate by zinc) with
sulphuric acid and then with 7 parts of mercury. The
mixture is xriturated and mingled with care. The acid is

removed by washing in hot water, and the mass allowed
to dry. At the end of 10 or 12 hours, the latter becomes
quite hard and susceptible to a fine polish. On heating
it softens, but on cooling does not contract. This alloy
may also be used for joining delicate objects which will
not withstand very high temperatures.

NICKELIZATION.
In Plazanet's process a bath is used of 87.5 parts sul-

phate of nickel, 20 sulphate of ammonia, 17 citric acid,

and 1350 of water. A bath much used in France is

formed of a solution of 4 parts of nitrate of nickel in 4 of
liquid ammonia, and 150 water in which 50 parts of sul-

phate of soda have been dissolved. Using a moderate
weak current, the operation is at an end in a few minutes.
There is no need to interrupt it by taking the objects out
and brushing them. When the film of nickel is of suffi-

cient thickness, the objects are withdrawn from the bath
and dried with sawdust.

SHEET-METAL PIPES.
M. Vanche Denis, of Gaulier (Ardennes), France, says

the Ironmonger, has invented* a system of manufacture of
lap-jointed metallic pipes, by forming a bend in and turn-
ing up the longitudinal edges of a long, narrow sheet of
metal. By curving this band by the aid of a special shoul-
der-piece, and then passing the band, thus prepared, be-
tween a series of grooved pulleys, which draw toward
each other, and clasp and press together the edges of the
metal band, curved so as to produce a cylinder, he makes
a pipe with perfectly tight joint, and of the required dia-
meter.

(!59)
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KAISING AND TRANSFERRING HIDES.

William Coupe, South-Attleborough, Mass.—The ma-
chine may be run from one tier of vats to another, or to any-

desired place. Two cross-heads are placed upon the inner
sides of uprights, and are connected. They may be raised

and lowered by turning screws. To each of the cross-

heads are attached chains and hooks of galvanized iron.

The hooks receive hardwood cross-bars, upon which rest

the ends of other bars, to which the hides are attached by
hooks in the ordinary way. In using the machine, the
green hides are hooked upon the upper bars. The ma-
chine is then run to the vat in which the pack is to be
placed, and the gearing is operated to turn the screws and
lower the cross-heads. As the lower bars enter the tan-

ning liquor, the hooks are detached, leaving all the bars
and the hides in the liquor. To transfer hides from one
vat to another, the cross-heads are lowered, the hooks are
hooked upon the ends of the bars, and the cross-heads
are again raised, bringing with them the bars and the
hides. The machine is then moved upon the stationary
or temporary track to the other vat, and the bars and
hides are lowered into it in the manner before described.

IMPROVED TANNING APPARATUS.

Harvey Reed, Atlanta, Ga.—This invention consists
of tan vats contrived with removable partitions and slid-

ing and removable racks for supporting the skins; also
with an arrangement for circulating the liquor through
the leaches and vats in an endless course, so that the
skins may be put in at the end of a series of vats, out of
which the liquor is forced into the leaches again and
shifted along, from time to time, to the other end. Into
the latter the liquor flows again after being renewed in

the leaches, and thence the tanned batches are lifted into
the drying-house. The leaches are arranged in a series

and introduced into the endless channel for the liquor at
one end with new material, and shifted along to and re-

moved with the spent material at the other end. The ex-
hausted liquor thus enters the oldest leach as it comes
from the vats, and passes to the newest in going back
to the vats, and thus extracts the tannin and applies it

to the skins most effectually. The invention also con-
sists of a softening and scouring wheel contrived to pro-
duce the current of liquor, and having outwardly project-
ing floats to act on the water, and inwardly projecting
floats to scour and rub the hides placed in it, while the
liquor is pumped up into it as it revolves.
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CARBOLIC ACID A PRESERVATIVE FOR HIDES.
In South-America and Australia, it is stated that the

immersion of hides for 24 hours in a two per cent solution
of carbolic acid, and subsequently drying them, has been
successfully substituted for the more tedious and expen-
sive process of salting.

CORK-LEATHER—A NEW FABRIC.
M. Horeau exhibited, at the French Maritime Exhibi-

tion, 1875, what may be regarded as a new fabric, under
the name of cuir-liege, or cork-leather, which possesses a
somewhat remarkable combination of qualities, adapting
it for many and various special applications and uses, ot
which the most important relates to military equipments.
Cuir-liige, as its name implies, is prepared mainly from
cork, and has all the characteristics of leather, for which
primarily it is a substitute-; its most singular peculiari-
ty consists in the change operated in the cork by the treat-

ment adopted. Thin sheets or pieces of cork are covered
on each side by an extremely fine india-rubber skin,

with any ordinary textile fabric outside of all, the whole
becoming one quasi homogeneous tissue ; and wiiereas
the cork sheets in their primal condition are porous and
penetrable by water, friable and brittle, and endowed with
very little strength and cohesion, having only the positive
qualities of lightness and non-conduction of heat : yet,

when treated as above described, the resulting product,
cuir-liege, is extremely supple, and, so to say, malleable,
endowed with great strength to resist tensile strain, and,
while retaining its comparative lightness and impenetra-
bility to heat, it is rendered waterproof and impermeable
to moisture. This new material may be crumpled up, rub-
bed and wrung like linen and calico in the wash, doubled
up any number of times and hammered with a mallet,
without injury ; the interior web of cork, which is the ba-
sis of the fabric, neither cracks nor tears in any way, but
preserves its unity and entirety. In regard to its water-
proof character, the experimentum in corpore vilo is perfect-
ly conclusive ; boots, shoes, and other articles, formed
out of cuir-liege, are seen swimmnig in water, without the
wet penetrating, or at all deteriorating them ; aquaria are
formed of cuir-liege, either in one piece or in several
pieces, sewn together, and there is no penetration, no ex-
udation, no trace of moisture on the external surface, nor
leakage at the seams. In evidence of the strength of the
material, a weight of nearly half a ton remains suspended
indefinitely by a strap about 2 inches in width and i inch in

thickness, which has an external resemblance to leather,
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but is only cuir-liege. Externally, according to the tex-
tile materia] used in combination with the cork, the ap-
pearance varies, resembling leather, American cloth, mac-
intosh, or other waterproof materials, but endowed with
far superior qualities.

LIFE-PRESERVING MATTRESS.
Mr. J. F. Peck, of Springfield, Mass., is the inventor of

the novel form of life-preserving mattress represented
herewith. The body of the article is stuffed with cork,
and it has a pillow or cushion at each end, by means of
straps on which it is secured to the person, as depicted in

the illustration. The device is designed as an ordinary
berth mattress, and thus requires no extra space for sepa-

rate storage. When adjusted, it sustains the wearer's
head and shoulders above water, and at the same time
protects the body from injury by floating wreck, or in

coming in contact with rocks. Several of these mat-
tresses, secured together and attached to spars, will

make a life-raft. Patented March 21st, 1874.
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NEW LIFE FLOATING APPARATUS.
First perhaps in utility is an air mattress of the ordina-

ry shape, which is inflated in three compartments, and by

the aid of which Mr. Lloyd lately crossed the Solent. This

mattress, says The Field, is available as an ordinary bed,

either on board ship or under canvas. " With the middle

compartment empty, Mr.. Lloyd showed us that its buoyant

powers are sufficient to enable him to jump into the water

without sinking below his armpits, while it affords protec-

tion from mechanical injury by wreck or rock. After en-

tering the water in this way, he inflates the middle com-

partment, and it then forms a raft, which he is able to

propel with a paddle at the rate of between two and three

miles an hour. Emigrants may therefore, without any
extra outlay, provide themselves at the above rate with a
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floating apparatus which may be propelled to shore from
a wreck. Another useful means of flotation is his swim-
ming waistcoat, by the aid of which a bather can float

without the possibility of its shifting.
" It is unsightly, no doubt, but this ought not to weigh

against its utility in avoiding the risk of sinking when
learning to swim. Its price is only $3.75, gold."

The most noteworthy, however, of Mr. Lloyd's inven-
tions is his canoe, which can be folded into the compass of a
small portmanteau or carpet-bag when empty. It is made
in two divisions, buckled firmly round the waist after in-

flation, and kept in position by a strap passing between
the legs from the front to the back. A waterproof dress
is first drawn on made of the ordinary twilled material
used for coats, etc., and buckled over the shoulders, with
the arms quite free. Having first encased himself in this

way, Mr. Lloyd jumped into the water, and, with his pad-
dle in his hands sinking only to the level of his armpits,
easily paddled with the tide at the rate of 3 miles an hour.

NEW LIFE-PRESERVING MATTRESS.
Interesting trials of the Gay safety mattress were

made at the Maritime Exhibition, Paris, of 1875. This
mattress folds in two, longitudinally, forming a double
belt, with attachments to fasten it to the person in such a
way that it can not possibly be displaced. It is formed of

a double row of boudins, or " sausages," made of cork cut-
tings tightly compressed by machinery within a water-
proof impermeable case, and the whole covered and in-

cased in No. 7 canvas. The cork ribs are about 8 or 9
inches wide, and half that in thickness. The whole forms a
mattress, one like which is intended to be placed in each
sailor's hammock, cot, or berth ; it makes a bed which,
contrary to what might be expected, is elastic and easy to
lie on. Its weight is about 6|- lbs., and it suffices to sus-
tain in water the weight of four men, so as to save their
lives, as was conclusively shown by the experiments on
this occasion.
The celerity with which this valuable aid can be ren-

dered available was shown by the fact that a man lying
thereon in the hammock, on a given signal, drew out the
safety mattress, arranged and put it on, fastening it per-
fectly, and jumped into the water, all within the space of

three quarters of a minute. Thus every one on board a
ship may have at immediate command, in case of acci-

dent, the means of enabling him or her to float without
other aid in the water, even assisting others, and so to
await the arrival of further aid, by ships or boats ; thus
materially multiplying the chances of safety, which, after
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all, is the utmost that can certainly be attained, be the
life-sayjng apparatus what it will.

Another important point in this appliance is that, as

was also shown, the motions of the limbs, as in swimming,
are entirely free and unfettered by the mattress, when
thus used as a cincture ; moreover, in case of wreck and
being cast ashore, this appliance is calculated to afford

great protection to the .body, and mitigate the shock if

the wearer be thrown by the waves against a rock or
beach ; or should any one or more of the separate cork
ribs be cut or damaged in any way by such collision, be-
ing independent, the cincture as a whole retains its buoy-
ancy and life-saving power unimpaired.

MAKAROFF'S MATS.
As a substitute for sails in stopping leaks in ships,

Lieutenant Makaroff, a young officer serving in the Rus-
sian navy, designed a mat of peculiar construction. The
Makaroff mat has for its basis a closely worked structure
of rope about f inch in diameter, made of the finest hemp,
while the mat-like surface closely resembles that common
to all mats of the kind used for street-doors. The texture
of the mat is wonderfully close ; and as the whole is

treated with a waterproof composition, it maybe regarded
as practically impermeable to water. The hairy side of
the mat is that applied to the ship's side, and it is stated
—and we see no reason to doubt the statement—that
these mats may be dragged over jagged edged holes in

iron plates without sustaining any injury.

NEW SWIMMING APPARATUS.
Under the auspices of the London Swimming Club,

and at the City of London Swimming Baths, Golden Lane,
London, an invention for facilitating the acquisition of the
art of swimming was recently exhibited. The invention,
which was practically tested in the case of persons who
could not swim, first consists in stretching across the bath,
in any direction, a wire somewhat similar to a single tele-

graph wire, placed at some height above the water and
parallel to it. Upon this wire a grooved pulley is

mounted, from the axis of which an elastic cord depends,
terminating in an adjustable supporting-belt for the body
to rest on. The weight of the body when in the water is

capable of receiving more or less support according to the
degree of proficiency the learner has attained. The sus-
pended weight from the axis of the pulley, being under
the line of support, keeps the pulley in a true vertical posi-
tion, so that during the time the swimmer is striking out
the supporting pulley travels along the wire at a rate pro-
portionate to the speed of the swimmer. To suspend the
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body in water by a string is not a new idea ; but this con-

trivance is self-acting. The members of the club, who
are laudably offering to teach swimming gratuitously to all

who lack the art, consider this invention the best that has
yet appeared for helping the novice to attain proficiency

in swimming.

IMPROVEMENT IN REEFING AND FURLING
SAILS.

Edward Rawley, North-Union, Me.—This invention
includes a triangular topsail set immediately above the
gaff of a fore and aft sail. The tack of the upper sail

reeves through an eyebolt on the gaff, thence up through
the rings on the back of the sail to a block, and thence to
the deck. The idea of thus arranging this rope is to give
increased support to the jaws of the gaff, and at the same
time to admit of the easy handling of the topsail.

CHANGING SALT WATER TO FRESH.
A simple device is described in Les Mondes for changing

sea-water into drinkable water, which deserves to be
widely known, and which might be the means of saving
an immense amount of suffering to people wrecked at

sea. The^necessary portions could easily be got together
before abandoning a ship and taking to a raft. The en-
graving given herewith, prepared from the description, will

render the latter more clear. A shallow box, A, is made,
14 feet long, 2 feet broad, and about 6 inches deep. The
sides are an inch or more thick and well calked. Into

gggggj^^^^^^^^^^^^^^l

this, salt water is poured to an inch in depth, and glass, B,
is laid over the top at an inclination of an inch and a half.

A channel, C, is added below the lower edge of the glass.
Window-sashes, such as are used for cabin windows or sky-
lights, will answer the purpose as well as sheets of glass,
care being taken to cut away the framing, so as to make
wood and glass on the under side level.

The device is exposed to the sun, and the effect of the
rays is to evaporate the water, which condenses on the
under side of the glass, flows down into the channel,
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and is caught by a vessel D. After condensation the wa-
ter, of course, is fresh. It is stated that, with a glass 3
feet 2 inches square, 2 gallons of fresh water per day may
easily be condensed under a hot sun from salt water.

IMPROVED WATER-METER.

*&*
By B. Huber, Brooklyn, N. Y.—Figure 1 is a section

of the meter taken on line x x of Fig. 2. Fig. 2 is a plan
view, and Fig. 3 is a section of Fig. 2 on line y y.
A, circular tube, of flat, flexible material, arranged on

level bed B, with the inlet at C, and outlet D, so that the
roller E will be carried beyond the inlet before it escapes
from the influence of the discharging fluid, the inlet being
so constructed, by being made narrower or being fastened
down to the bed-plate under the discharge, and for a little
distance beyond, that it does not rise as high by the fluid
as the discharge does, so that the roller passes smoothly
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and surely over the inlet and discharge. The tube is

made of three layers of flexible material.

The roller is pivoted to a centre stud, G, by a stem, H,
with an eye in it, and this stem serves for driving the re-

cording mechanism by turning a wheel above by means
of a crank-pin, J, extending down from the side of the
wheel in front of the stems.

SALT MANUFACTURE, MICHIGAN.
The manufacturing capacity of the salt works of Michi-

gan is now about 1,800,000 barrels a year.

The primary source of the brines of Michigan is not
yet fully determined, though indications point strongly to
a deposit of rock salt underlying a large portion of the
northern part of the Lower Peninsula. No borings have
yet demonstrated this theory ; still such would seem to
be the most probable source of the present supply of
brine. The immediate sources of the saline waters ap-
pear to be areas of depression in the strata known as the
Michigan salt group and the contiguous sandstones above
and below. Along the Saginaw Valley, the depression
seems to be greatest, and here the brines have the high-
est specific gravity. The rocks which furnish the brine
lie a thousand feet or so below the level of the lakes, and
all wells carried to a sufficient depth in this region are
sure to yield rich and productive brines. The quantity of
brine seems to be unlimited. The strength of the brine
increases with the depth ; in the first well sunk it marked
i degree at the depth of 90 feet; 40 at 516 feet; 6o° at

559 feet, and 90 at 636 feet.

Borings have also been made in the Michigan repre-
sentatives of the Onondaga salt group, which furnish the
brines of New-York, but thus far they have failed to
afford more than a reasonable hope that these rocks may
yield brines sufficiently strong to be worked with profit.

The salt-producing territory of the State is divided in-

to twelve inspection districts, comprising sixty-eight salt

companies, working forty kettle blocks, as many steam
blocks, twenty-two pan blocks, and forty-four hundred
solar salt covers.
The first variety of salt block consists of fifty or sixty

kettles and the stone or brick work in which they are set,

a protecting building from 75 to 100 feet long and about
20 feet high in the centre, and sheds on each side contain-
ing drainage bins.

The brine is pumped to vats, near each block, whence
it is carried in pump logs along the brick-work between
the double rows of kettles, with a spout for each kettle.
The process of manufacture is very simple. The ket-

6
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ties are filled with brine and heated, and the scum which
rises is skimmed off. Then the brine is boiled, whereup-
on crystals of salt form on the top and fall to the bottom.

When the brine is about half evaporated, the salt is dip-

ped out and thrown into baskets to allow the mother-liquor

to drain away.
In the steam process, the brine, after settling in vats as

in the kettle process, is drawn into the steam settlers,

strong wooden cisterns, from ioo to 120 feet long, 8 feet

wide, and 6 feet high. Here the brine is heated by
steam pipes until brought to complete saturation ; then,

after standing a while to settle, the clear brine passes to

the grainers, which are wooden vats differing from the
settlers only in being shallow, and heated in the same
way. The saturated brine begins to deposit salt at once,

and in the course of twenty-four hours is exhausted.
During this time the hot brine is constantly stirred, making
the crystals fine. The salt .is then thrown out upon
draining boards ; thence it is taken to the packing house,
where it remains a fortnight for complete drainage, be-
fore it is packed in barrels.

A pan block is a building large enough to cover the
settler, the pans, and the packing room. From the set-

tlers the saturated brine is drawn to the pans, set in flues

so that the heat is applied at bottom. In this process

—

which is considered most economical—the evaporation is

very rapid, and the salt makes continually, with great
economy of heat.
The solar process is the simplest of all, the evaporation

being effected by sun heat alone. Shallow wooden vats,
18 feet square, are employed, each provided with a mova-
ble roof or cover, so as to protect or expose the brine as
the weather may require. The evaporation begins in
April, or as early as the weather becomes sunny, and con-
tinues until November. The first crop of salt is gathered
about the middle of July, the second in September, and a
third in October. The middle crop is the most valuable,
owing to its greater coarseness. About a tenth of a crop
is gathered in November, which ends the season. The
annual product of a " cover" is about fifty bushels.

Preparing Plaster of Paris for Casts.—Immerse
the gypsum for 15 minures in water containing 8 or 10
per cent of sulphuric acid, and then calcine it. Prepared
in this way, it sets slowly, but makes excellent casts, per-
fectly white, instead of the usual grayish tint. The latter
effect is due to the destruction of a small amount of or-
ganic matter by the slight excess of sulphuric acid.
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STENOGRAPHY BY MACHINERY.
A CURIOUS apparatus has recently been invented in

France, by the aid of which stenographic writing may be
accomplished at the rate of from 200 to 250 words per mi-

nute, which is probably as fast as the language can be
spoken by the readiest speaker. The device, an engrav-
ing of which is given herewith, consists of a keyboard
operated as shown by the hand of the reporter, and
composed of twelve black and an equal number of white
keys. On each side of the instrument is a large key
moved by a pressure of the wrist, and serving to give
supplementary signs which simplify the reading of the
characters printed.

STENOGRAPHIC MACHINE.
All the keys, when operated, produce indications in ink

on a roll of paper, which is taken from a reel in manner
similar to that on the Morse telegraphic apparatus. The
black keys, however, give long marks, while the white
ones cause simple dots to be transcribed. At each pres-
sure of the fingers on the keyboard, the paper is automa-
tically unrolled for about 0.02 of an inch, so that on each
line any combination of twelve double signs may be im-
printed, and these signs are arranged in three groups of
four each, and read from left to right in the ordinary
manner.
The number of characters which may be made on each

division of four is more than sufficient to require a single
movement to form a single letter. In other words, with
practice, three letters or less can be written at once. If

the useless letters be suppressed, such as double letters,

e mute, etc., frequently a single movement will produce an
entire word. In case, however, the word is to be contin-
ued to the next line, a movement of one of the wrist-keys
makes a character indicating the fact.

The manipulation of the keyboard requires great skill.
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Learning to read the characters is very easy, but at least

six months' practice is necessary for one to become an
expert operator capable of following every word as it is

uttered in a large assembly.
The paper roll is of no great length. About sixty or

seventy feet, four inches in width, is required for an
hour's continuous writing.

DIAMOND GLASS-CUTTING.
In a recent patent trial concerning the revolving wheel

glass-cutter, Judge Shipman described the form and action

of the diamond in cutting glass as follows :

While almost any diamond will scratch or tear the sur-

face of glass, it is a fact that the value and efficiency of a

diamond to be used for the cutting or severing of glass

depends not merely on the hardness, but upOn the form,
of the cutting surface. Other gems than the diamond
will successfully cut glass, provided they can be shaped
into forms similar to those of the diamonds used for this

purpose. Dr. Wollaston, in the Philosophical Trans-
actions for 1816, thus explains the peculiarities required
for the glazier's diamond :

" In the natural diamond there
is this peculiarity, in those modifications of the crystals

that are chosen for this purpose, that the surfaces are, in

general, all curved, and, consequently, the meeting of any
two of them presents a curvilinear edge. If the diamond
is so placed that the line of the intended cut is a tangent
to this edge, near to its extremity, and if the two surfaces
of the diamond laterally adjacent be equally inclined to

the surface of the glass, then the conditions necessar)?-

for effecting a cut are complied with. The curvature is

not considerable, and, consequently, the limits of inclina-
tion are very confined. If the handle be too much or too
little elevated, the one extremity of the curve will be
made to bear irregularly upon the glass, and will plough a
ragged groove, by pressure of point. But, on the contrary,
when the contact is duly formed, a simple fissure is

effected, as if by lateral pressure of the adjacent surfaces
of the diamond, diverted equally to each side. The effects
of inequality in the lateral inclination of the faces of the
diamond to the surface of the glass are different accord-
ing to the degree of inequality. If the difference be verv
small, the cut may still be clean, but, as the fissure is then
not at right angles to the surface, the subsequent fracture
is found inclined accordingly. When an attempt is made
to cut with an inclination that deviates still more from
the perpendicular, the glass is found superficially flawed
out on that side to which the greater pressure was di-
verted, and the cut completely fails."
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IMPROVEMENT

The

IN PRISONS.
Mr. Alfred B. Mul-

lett, late government ar-

chitect, has patented an
improvement in the con-
struction of prisons,
shown herewith, which
consists in combining two
ranges of cells, C C, with
a partitioned or double
corridor, G. The heat-
ing apparatus is below,
and the arrows show the
courses of the air, which
passes through each cell,

and out through the ven-
tilators, over the corri-

arrangement appears to be an ex-dors, as shown
cellent one.

SILVERING GLASS.
By D. C. Chapman.—Having had occasion to silver

some small plates of glass, I tried several formulas. In
some I found the silver solution so weak that it required
repeated applications to give an opaque deposit. In
others, the silver was so strong that there appeared to be
a waste. After trying several modifications, I found that
the following works very finely, giving a heavy deposit by
a single application :

No. 1. Reducing solution : In 12 ozs. of water dissolve
12 grains Rochelle salts, and boil. Add, while boiling, 16
grains nitrate of silver dissolved in 1 oz. water, and con-
tinue the boiling for 10 minutes more ; then add water to
make 12 ozs.

No. 2. Silvering solution : Dissolve 1 oz. nitrate of sil-

ver in 10 ozs. water; then add liquor ammonice until the
brown precipitate is neariy but not quite all dissolved

;

then add 1 oz. alcohol and sufficient water to make 12

ozs.

To silver : Take equal parts of Nos. 1 and 2, mix thorough-
ly, and lay the glass, face down, on the top of the mixture
while wet, after it has been carefully cleaned with soda
and well rinsed with clean water.

Distilled water should be used for making the solutions.

About 2 drachms of each will silver a plate 2 inches square.
The dish in which the silvering is done should be only a

little larger than the plate. The solutions should stand
and settle for two or three days before being used, and
will keep good a long time. (83)



J26 SCIENCE RECORD.

JAPANESE VARIEGATED FOIL.

Professor Lielegg, of Japan, describes a process used
by the Japanese in the production of a metal leaf used for

decorative purposes. Thirty or fort}'' thin plates, of gold,

silver, copper, and various alloys, are laid one over the
other in a given order, and soldered together at the edges,
so that the whole forms a stout plate of metal. Punches
of various shapes, conical, pyramidal, with triangular,

square, or pentagonal sides, are now used to make a

pattern of perforated figures, which exhibit on their

inner sides concentric circles, triangles, and other forms
corresponding to the punches used. The plate so
prepared is hammered and rolled until it has become
quite thin, the holes disappear, and the figures have
spread out, preserving, however, their parallelism. A
number of broken, straight, and curved lines are thus
produced, their effect being further enriched by the use
of acids to modify the colors. Thin plates prepared in

this way have an extremely flexible nature, admitting re-

lief, with stamped or engraved designs ; and, capable of

receiving the most varied colors and forms, will have
many uses in decorative art.

DOTTING PENS.
By E. O. Richter, Chemnitz, Saxony.—In machine-

drawing, projections, and the like, the drawing of dotted,
half dotted, or stroke lines is a mechanical task, the
wearisomeness of which this apparatus is designed to re-

lieve. An upright plate, sliding on the paper, has on its

lower edge a toothed wheel catching in a bent lever
which carries the pen point. A spring keeps the pen
close to the paper. The wheel is kept in position by an
adjustable plate. Wheels of various patterns can be
used for producing a mixture of dots and. strokes, the
length and variations of which correspond to the indenta-
tions on the circumference of the wheel.

METAL GLASS.
Another hard glass, to which the above name has been

given, has been produced at Count Solm's works, near
Buntzlau, Germany. The tests withstood appeared to be
about the same as those to which the Bastie glass was
subjected, with the exception, however, that the metal
glass is indifferent to cold water when highly heated. The
Bastie glass breaks under similar conditions. The treat-
ment to which the glass is subjected in the new process is

not made public ; but it is probably, like the Bastie me-
thod, a system of annealing.
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NEW WIRE-FENCE MACHINE.
The wire, led from a series of reels, is brought up and

under two sets of vertical hammers, the latter actuated,

one set at a time, by cam mechanism. The uprights which
support the wire are of wood, and are laid, one at a time,

on the projections of endless bands, which carry them
under the wire and beneath the hammers. Under the
first row of hammers are guides which conduct copper sta-

ples, one at a time, over each intersection of wire and
post. Then the first hammers fall and drive the staples
partially in, and the second hammers, as the fence is car-
ried along, deliver their blows and complete the insertion.

There are six wires, and the pickets are four feet in

length. The fence can be made with 15 or 30 pickets to
the rod, and is usually formed in sections of ten rods
each. It appears to be very strong. It is portable, can
be rolled and secured easily. A..C. Betts, the inventor,
states that the machine will make 400 rods of fence per
day.

IMPROVED PRINTING-PRESS.
Calvert B. Cottrell, Westerly, R. I.—This relates to

a graduated cam and segmental lever, which take the cy-
linder while in full speed from the bed, which is also in

full speed, and stop it while the bed continues its motion
at full speed. They stop the cylinder, while the bed runs
on, and without losing any time whatever on account of

the stopping of the cylinder. Air-springs are provided
whose cylinders are on each end of the bed, while their
stationary pistons are in corresponding positions on each
end of the frame. These springs take up the momentum
that is transferred thereto by the bed at each stoppage,
and then retransfer the same at the start of the bed on its

return in the opposite direction, thus allowing but little

lost motion, and enabling the machine to be run much
faster than usual, and with much less than the ordinary
motive-power.

Mineral Wool is made of blast-furnace slag, manufac-
tured under the Player patent, granted in this country in

1870. The wool weighs about thirty pounds per cubic
foot, and is sold at 2 cents per pound. It costs about 5 cents
per square foot of surface, 1 inch in thickness. It closely
resembles genuine wool, but is of much shorter fibre, and
is somewhat gritty. From a report of tests made by a com-
mittee of the Franklin Institute, we learn that, when
used as felting, the mineral wool retains heat somewhat
more than one tenth longer than common felting. The
material is entirely indifferent to dampness and fire, and
does not decay.
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NOVEL FARE-REGISTER.

By A. F. Johnson, Parkville, N. Y.—By means of this

improvement, each fare as soon as received is immediate-
ly recorded on a continuous strip of paper within the ap-
paratus, and inaccessible to the person who receives the
money, and the fact of such record having been made is

at the same time made known by the sounding of a bell

within the apparatus.
A, shell or case ; B, plate which divides the same into

two compartments, the one (shown at the right of Fig. 3)
for holding the devices for impressing upon the paper the
number of fares received, and the other (shown on the
left of said Fig. 3) in which the bell, H, is located. Con-
nected with these compartments are two cylindrical necks,
C and C, which are secured at their bases to the rim of
the shell, A, and within which are plungers, D D', each of
which terminates in a knob, w and h, at its upper end, one
of which is struck when a full fare is to be recorded
and the other when a half fare is taken. A pawl, a,

pivoted within a longitudinal groove in the plunger D,
and actuated by a spring, s, engages with a ratchet-wheel,-
b, fitted on a pin or shaft having bearings in the plate, B,
to which wheel, b, is attached a roller, c, having figures
or other characters embossed on its periphery, which
work in contact with a pressure-roller, d. A strip of pa-
per, or other suitable material, F, held upon a roller, E,
which has bearings in the plate, B, is passed over the
roller c and between it and the pressure-roller d, and at
each stroke of the plunger D the ratchet-wheel, b, is

moved the distance of one tooth, carrying around with it
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the roller c, and an impression is made on the paper,
which latter passes downward and lies in the body of the
box.
When the apparatus is designed to record both fares

and half fares, or different kinds of fares, a second strip

of paper, F', is employed, which is operated in the same
manner by the plunger D' through the medium of a du-
plicate set of devices, similar to those just described,
consisting of roller, E', impressing-roller, c',

pressure
roller, d' , ratchet-wheel, b' . A projecting pin or rod, f, is

formed on the lower end of the plunger D, on the side

opposite to that on which the pawl, a, is pivoted, which,
when the knob of the plunger D is struck, comes in con-
tact with a bell or gong, H, thereby sounding the bell at

one and the same time that the impression is made on the
paper. A similar pin or rod,/', is formed on the plunger
D\ for the purpose of sounding the bell at the time a half

fare is recorded. Fig. 4 is a sectional view of the plung-
er, h h! are springs for retracting the plungers. The
imprinting-rollers, c c' , may have embossed on their
periphery any desirable figure or character to be impress-
ed upon the paper which will designate the number of

fares received.

THE DIAMOND DRILL IN DENTISTRY.
At a recent meeting*of the First Judicial District Den-

tal Society, W. G. A. Bonwill recommended the diamond
drill for the permanent separation of the incisors. The
shape is pyramidal. It makes about five thousand revo-
lutions per minute, and, in consequence of its extreme ra-

pidity, causes not the least pain, even when cutting upon
the most delicate enamel. Working so rapidly and perfect-
ly, it will cut through or over the surface of the poorest
fillings, without disturbing them in the least.

COPYING PENCILS.
Pencils are now sold by stationers, the marks of which

may be copied in the same manner as writing made by the
pen with ordinary copying ink. The method of prepar-
ing the leads is as follows : A thick paste is made of gra-
phite, finely pulverized kaolin, and a very concentrated
solution of aniline blue, soluble in water. The mixture is

pressed into cylinders of suitable size and dried, when it

is ready for use. Gum arabic, it is said, may be substitu-
ted for the kaolin.

Picric Acid dyes leather a good yellow without any
mordant ; it must be used in very dilute solution and not
warmer than 70 Fahr. Aniline blue modifies this color to
a fine green.
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A THREE-WHEELED OMNIBUS.
The upper figure in our illustration shows the elevation,

and the lower figure the plan, of a three-wheeled omnibus,
which is claimed to secure economy in cost and draught,
as well as comfort for riders, by reason of the four side en-
trances, and one step in from the road, and a staircase be-
hind on to the roof seats. On some routes such vehicles
might supplement the present rolling traffic of our public
streets. Dispensing with an under-carriage and one
wheel must prove a material economy ; the triadic bear-
ing of the wheels on the ground would favor the
draught. The bulk of the weight, being on the large
wheels and partly suspended beneath the axle, would
also tend to diminish draught as well as enable a wider

and lighter body to be used than in an ordinary omnibus,
the total weight of which ranges from 20 to 24 cwt. for 26
passengers ; for the same number of passengers, a three-
wheeled omnibus might be made to weigh from 14 to 16
cwt.
The obvious simplicity of construction makes any tech-

nical detailed statement unnecessary, beyond saying that
the hind wheel turns round freely in an upright axle-box,
fitted with a coil spring round the spindle.

—

Carriage
Builders Gazette.

ARTIFICIAL IVORY.
We take, say, one hundred parts by weight of ivory

dust, one hundred parts of pyroxylin, and fifty parts of
powdered gum camphor. The pyroxylin is ground into a
pulp while moist, and it is afterward deprived of nearly all

of its moisture, leaving it slightly damp, as a protection
against its taking fire from any cause. It is thoroughly
mixed with the ivory dust and gum camphor, in the pro-



TECHNOLOGY. I 3 I

portions just named. After being mixed, the mass is de-
prived of all remaining aqueous moisture, preferably by-

pressure between absorbing pads. To this compound,
deprived of moisture, we then add fifty parts of nitric

ether, and keep the whole within a closed vessel for sev-
eral hours, or until the nitric ether has become evenly
and thoroughly diffused throughout the mass.
The nitric ether permeates and semi-dissolves the ivory

dust, the camphor, and the pyroxylin, and thus properly
disposes them for final treatment, which consists in bring-
ing the whole compound together into a solid within a
heated cylinder or moulds under heavy pressure, or by
passing it through heated rollers. From 150 to 250
Fahr. of heat is required. The result is a compound
which, after being dried or seasoned, resembles natural
ivory in compactness and homogeneousness. It is free

from grain, is not affected by moisture, and is with great
facility remoulded into any desired form by heat and pres-
sure in suitable moulds.
The proportions of ingredients above set forth may be

considerably varied to suit the consistence required and
the use to which the new compound is to be adapted.
To the mixture may be added such pigments as are ap-

propriate to the production of various colors.

PRINTING ORNAMENTAL BORDERS.
By E. W. Foxlee.—The design wished for as a border

is made on a large—say a " royal "—size sheet of card-
board ; then a piece of black paper the shape of the pic-

ture is mounted with india-rubber solution upon it in the
proper position, and a negative taken of it the size re-

quired. The object of using india-rubber solution for the
mounting is that by moistening the paper with benzole it

may be removed and another shape substituted, so that
the same design will do for many different shapes.
Having got a negative, the next thing is to make a trans-

parency of it; and perhaps the best means of doing this
is by printing it on a piece of autotype transparency or
dense black tissue, and developing it on glass. Should
the transparency not be dense enough, it may be intensi-

fied by a solution of permanganate of potash, as described
by Mr. J. W. Swan some years ago. Now, having ob-
tained our transparency (or, as we shall call it, a " tinter"),

we shall require a mask for the portrait negative. This
may be made by printing the outline of the negative of
the design on silvered paper, and cutting out the centre
with a penknife. By this means the exact size of the
opening will be secured.
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touches of india-rubber solution, which does not injure

the varnish, and allows of its being removed and used on
other negatives. To adjust the tinter, place it on the
negative, film upwards, and hold it up to the light, when
its position is easily seen. It should be so arranged as to

slightly overlap the opening of the mask on two sides, so
as to produce the light and dark line or shadow according
to taste. When adjusted, draw a pencil line on the mask
along two of the edges of the tinter—say the top and the
left side.

All that is now necessary in printing is to place two
edges of the tissue against the pencil lines, and in tinting

to see that the same two edges of the tissue coincide with
the edges of the tinter. The simplest way to secure this

is to push the tinter into an angle of the frame, and then
to push the tissue close up to the corner of the frame
also. By this means most perfect registration will be
secured.
Should it be desired to have a dark design on a light

ground—the reverse of that adopted by M. Lambert—it is

only necessary to use the original negative of the design,
making it, of course, thinner, so that it prints through. In
this case the blank cut from the mask should be mounted,
on this tinter to protect the portrait while the border is

printing.

A very pretty effect may also be obtained by making the
design on a rough, tinted, cut-out mount, backing the
opening with white paper, and using the negative taken
from this as a tinter. The mount should be illumined with
a strong side-light when the negative is taken, so as to
show the roughness of the mount, and also to produce a
strong shadow of the edges of the opening.

PHOTOGRAPHIC PARASOLS AND WEARING
APPAREL.

Among recent applications of photography is the imita-
tion of lace, by photo-printing on parasols. The Photo-
graphic News, speaking of one example, says : Every fibre

of the lace was shown with extreme sharpness. So per-
fect was the result, indeed, that, unless one touched the
parasol, it was impossible to believe that the lace was not
actually a tangible reality.

The same process is now being further employed for

printing handkerchiefs and shirts ; and we were fortunate
in seeing the other day some examples of what can be
done in this delicate fancy printing process. Some hand-
kerchiefs shown us had at the corner two or three but-
terflies most charmingly impressed, the images having
evidently been taken direct from the insects themselves.
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Other fabrics nad sketches, evidently reproductions from
wood-cuts and engravings, obtained and printed by a pho-
to-mechanical process, all of them being of a most deli-

cate nature, such as could hardly be secured from blocks
on lithographic stones. Photographic portraits of vari-

ous kinds were also to be seen impressed upon fabrics in

the same way ; but these, perhaps, can scarcely be called

novelties, neither was the result so successful as in the
case of the other objects we have mentioned. The prints

were undoubtedly all produced by fatty ink, and would,
no doubt, be very permanently printed upon the fabric.

This method is much simpler and more satisfactory than
printing in the ordinary way by silver salts ; for very great
care has to be exercised in the latter case, and failures

are far from unfrequent, the dressing in the fabric being
most difficult to remove and apt to discolor the silver

print. Moreover, there aie the troublesome operations
of salting and albumenizing, and flattening the stuff,

which is by no means an easy proceeding, any more than
the examination of the print in the pressure frame. This
photo-mechanical printing upon fabrics is certainly an
art to be cultivated.

NEW PHOTO DRY PROCESS.
M. E. Quiquerez furnishes the details of his rapid dry

process, which, he claims, combines the quality of results

belonging to the albumen processes with a sensitiveness
hitherto unapproached. The plates first receive a preli-

minary coating of albumen (one in forty) to be filtered

immediately before use. M. Quiquerez insists upon the
use of ammonia rather than acetic acid for preserving the
albumen from decomposition, as the acid causes the
growth of a species of fungus which destroys the clear-
ness of the liquid. Any good commercial collodion may
be used, but one containing a large proportion of bromide
is to be preferred. The silver bath consists of : Nitrate
of silver, 40 to 50 grains

; glacial acetic acid, 2| to 10 min-
ims, according to temperature ; rain-water, 1 oz., to be sa-
turated with iodide of silver. The plate is allowed to re-
main in the bath at least four or five minutes, after which
it is well washed, first in rain and then in ordinary water,
till the whole of the free silver is removed. The preser-
vative, in which the novelty of the process lies, is as fol-

lows :

Solution No. i.—Roasted and finely ground coffee, 3I
ozs.

; caramel, i|- ozs. ; boiling rain-water, 40 ozs.

Solution No. 2.— Gum-arabic, 1 oz. ; albumen (beaten
and decanted), 1 oz. ; pyrogallic acid, 120 grains; cold
rain-water, 26 ozs. '
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When No. I has become cold, it is filtered and added to

No. 2, the whole being well agitated, when it is ready for

use. M. Quiquerez attributes the great sensitiveness of

this process to the large quantity of pryogallic acid em-
ployed, the albumen, though present in very small pro-
portion, giving great solidity to the sensitive film. The
gum and caramel lessen a slight tendency to harshness
noticeable with coffee and albumen alone, and also render
the film more permeable during development. The pyro-
gallic acid facilitates the action of the alkaline developer.
The preservative is applied in the usual way by pouring it

on and off the plate (previously well drained) three or
four times.
The development is performed in a dish, by means of a

plain solution of carbonate of ammonia, the plate being
plunged direct into the developer without previous wash-
ing. If the exposure has been well timed, the details will

be brought out without further treatment, when the film

is carefully washed and intensified with pyro and silver.

If, on the contrary, the exposure has been too short, the
development must be continued by means of the ordinary
alkaline pyro developer. An eighty-grain solution of
sulphocyanide of ammonium is recommended for fixing,

as it does not destroy the half tones. The color of the
image is a rich red brown ; but for those who prefer a
black tone M. Quiquerez recommends the use of chloride
of gold.

PANORAMIC PHOTOGRAPHS.
By J. F. Plucker, of Belgium.—The negative must be

taken so as to include, at the edges where the junction is

to be made, a portion of the subject in common. This
portion is printed from one of the negatives upon a slip

of paper, which is divided in the centre with a penknife.
The two halves are then attached to the negatives in such
a manner as to exactly cover the portion it is intended to
" stop out" of each, a piece of opaque paper, the size of
the negatives used, being also gummed on for the purpose
of protecting the sensitive paper, which is not covered by
the negative. The first negative is placed in a printing
frame large enough to hold the number of negatives in-

tended to be combined, and, after printing, the extremi-
ties of the line of junction are carefully marked with a pin
point. Negative No. 2 is then introduced and brought
into register with the pin-holes. This may be done
either by holding the frame up to the light, or by resting
it on the edge of a table, a lamp being placed on the floor.

Having secured the register, proceed to print in the usual
way, repeating the operation for each different negative.
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A NEW DRY PHOTO PROCESS.
I propose, says M. Carey Lea, to make public a process

which, I think I may venture to say, possesses a very high
interest ; in fact, no photographic work in which I have
ever been engaged has appeared to me comparable with it.

The method gives, by simply pouring an emulsion over
glass, not only a high but, I may say, an intense sensitive-

ness. Moreover, by virtue of the silver iodide which they
contain, these plates need no backing. They develop
with great rapidity and need no intensifying, so that the
whole operation, from first to last, is reduced to the most
absolute simplicity. The advantages in the way of facili-

ty of management and the high degree of sensitiveness
are such that 1 should not be surprised to see these dry
plates largely supersede the wet process ; in fact, a begin-
ner will more easily work this dry method than the wet
when the emulsion is to be obtained commercially, which
it soon will be, as I do not propose to place any restriction

upon its manufacture by any one who may choose to pre-

pare it.

COLLODION.

To each ounce of solvent, consisting of alcohol and
ether in equal parts, take ordinary crystallized cadmium
bromide, 6£ grains ; ammonium bromide, 2 grains ; ammo-
nium iodide, i|- grains ; cupric chloride, i| grains. About
eight grains of intense pyroxyline to the ounce, with two
drops of aqua regia. Sensitize with silver nitrate, using
from twenty to twenty-five grains to the ounce. The first-

mentioned quantity is excellent for ordinary work ; when
a very high degree of sensitiveness is desired, the larger
quantity may be used.
For the reason that the emulsion is to be dried, some

economy may be practised by making a more concentrat-
ed emulsion, as follows : ordinary cadmium bromide,

9 grains ; ammonium bromide, 21 grains ; ammonium io-

dide, 2 grains ; cupric chloride, 2 grains.

Use about ten grains of intense pyroxyline. The silver

nitrate must be increased in the same proportion as the
salts, so that twenty-five to thirty grains to each ounce of
concentrated collodion will be proper. Three ounces of
this collodion will, after treatment, give four ounces of
finished emulsion.
The best results are obtained by keeping this emulsion,

with occasional shaking, for from twenty-four to thirty-

six hours. It is then to be poured out into a flat dish and
allowed to set. Particular care is needed in this part of

the operation ; the preservative must be applied just at

the right time—neither too soon nor too long after the
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pouring out. The emulsion must be occasionally exam-
ined and moved about in the dish to promote equal dry-

ing. As soon as a skin forms on it, holes must be made
through it, and the collodion underneath be made to flow

out and over it. If this be neglected, the surface will be-

come hard and leathery before the emulsion is set under-
neath. The object is to keep the whole mass as nearly
uniform as possible, and, as soon as it is gelatinous, to ap-
ply the next treatment. The proper condition can be
judged of by touching with the tip of the finger ; as soon
as nothing comes off upon the finger the emulsion is ready
for the preservative.
Any preservative may be used. As to the effects of

different preservatives, I will speak presently. If the les-

ser quantity of silver be used, the preservative may gene-
rally be applied in its ordinary condition ; but if the
larger, then it will be well to add to the preservative one
tenth of its bulk of ordinary acetic acid (No. 8 of Beau-
foy's).

The preservative is to be poured into the dish, and then
immediately the film is to be ploughed up with a porcelain
horn, or glass spatula (not a metallic one), and reduced
into small pieces ; and the whole, preservative and film,

is to be transferred into a convenient glass jar—not too
small. The flakes of emulsion are to be occasionally stir-

red and left in contact with the preservative for fifteen

minutes from the time when it was first poured over the
mass. (In operating upon a large scale, commercially, it

will probably be found better to leave a little longer in

contact with the preservative, and always to acidify. For
working with a few ounces, the foregoing is the right
way.) The preservative is then poured off and water pour-
ed on, the flakes well stirred up, and the water changed
several times. The flakes are then left to stand under
clean water for about an hour ; then several more
changes; then stand another hoar; then several more
changes. By this time every thing soluble is extracted
from the flakes ; indeed, after the first hour no silver can
be found in the wash water. We have now only to dry.
This may be done at ordinary temperatures, or the vessel
may be set over a stove, provided its bottom be not allowed
to become hotter than the hand can bear. The drying must
be thorough ; the flakes shrink wonderfully, and curl up
like tea-leaves. They are not white, but of a medium gray
color, notwithstanding which they niake a pure cream-
colored emulsion.
To re-emulsify, the dried flakes are put into a bottle and

are covered with one third ether, one third alcohol, and
one third plain collodion. They must be well shaken at
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intervals. The new emulsion is not in good order till

after, at least, forty-eight hours, and is better at the end
of a week. When it has once been thoroughly mixed
with the liquids, and has been shaken at intervals lor

some days, it seems to lose all disposition to settle, and
makes a most excellent emulsion. There is no reason
why it should not keep indefinitely. Or it may be pre-

served in the dry state and emulsified at any time, using
from twenty to twenty-five grains of the dry emulsion to
each ounce of solvents. Three and a quarter ounces of

collodion, formula No. 2, will yield about one hundred
grains of dry flakes.

PRESERVATIVES.

The character of the image will depend very much upon
the preservative used.

Albumen Preservative.—This gives an exceedingly sensi-

tive and delicate plate, with much less density than most
of the other treatments. For this reason I preterit to the
rest, as tending to give detail in both lights and shadows,
with great varieties of half tone. My formula is : Water,
12 ounces ; thick gum and sugar solution, 1 ounce

;
pre-

pared albumen, 1 ounce ; sixty-grain alcoholic solution
gallic acid, 1 ounce ; sixty-grain tannin solution (in water),

\ ounce. To be added in the order named. If rather more
density be required, double the tannin. I use it as above.
This preservative works very cleanly and satisfactorily: I

use it exclusively.
Gallic Acid and Coffee.—A mixture of gallic acid and cof-

fee, using about two ounces of sixty-grain solution to
twelve ounces of infusion of roasted coffee, gives very
good results ; it should, however, be acidified with acetic
acid, using about halt an ounce of Beaufoy's (No. 8) to
the above quantity. It gives a blacker image than No. 1,

and more intensity. It will probably be useful when the
pyroxyline is deficient in intensity. It gives excellent
transparencies by exposure under a negative, but too in-

tense for lantern work, for which No. 1 is much better, as
well as for negatives.

DEVELOPMENT.
For a d\ x 8^ plate pour four ounces of water into a 7 x 9

dish, add half a drachm of sixty-grain solution of pyrogal-
lic acid in alcohol, and put in the plate. Mix in a bottle
equal quantities of a fifteen-grain solution of potassium
bromide and an eighty-grain ammonium carbonate. Of
this mixture pour one fluid drachm into the dish. When
the detail appears add another drachm, and later, if neces-
sary, a third ; or add half a drachm of the ammonium
carbonate solution without bromide. The two first addi-
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tions must have bromide ; the third is best without for a

negative—best with for a transparency. Fix in hyposul-
phite solution of the same strength as used for wet plates.

I should have mentioned that I always keep the collo-

dion for a month—for several if possible. The plates

should be edged with a solution of india-rubber in ben-
zole.

The principle of applying a preservative to a mass of

material at once and then washing it out again could be
patented. This is common to the new processes. The plan
of applying a silver bath to a mass of partially dried col-

lodion is also new and patentable. Convinced as I am of

the very great usefulness of these processes, I believe that

such patents would be very valuable. I prefer, however,
to give them freely to any one caring to use them, asking
only, in return, to have them ascribed to their author and
nonappropriated by those who may make trivial modifica-
tions on them.

PRINTING PHOTOGRAPHS BY MACHINERY.
The name of M. Despaquis has for several months past

been associated with earnest efforts made, not unsuccess-
fully, to hasten the advent of the time when the produc-
tion of photographs at the printing-press may be effected

with a degree of celerity rivalling the production of typo-
graphic works at the platen printing machine.

Before describing the press and its mode of action, we
shall explain the construction of the flexible printing
band. A web of flax or hemp (not of cotton or wool) is

faced with bichromated gelatine, on the surface of which
the light has been allowed to act through the negative,
and this it is which becomes the printing band. But a
certain method of procedure is requisite in the prepara-
tion of this gelatined linen. A single pellicle of gelatine
is treated by itself under the negative, and when exposed
to light it is sponged on the surface with cold water
containing a little glycerine, which retains the surface in

a state of moisture, and thus prevents it from becoming
insoluble during the operation which follows. This latter

consists in laying down the cloth referred to upon the
back of the pellicle thus treated, and saturating it tho-
roughly with bichromated albumen, in consequence of
which, after it has been exposed to light, no water can
penetrate the film or, at any rate, act upon the linen in

such a way as to cause it to swell or become altered. The
albumen is applied by means of pouring it over the surface
of the linen, by which the albumen, linen, and original
pellicle of gelatine, which bears the impression on its op-
posite side, are incorporated and form a strong flexible
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web. By exposing the back to the light, the entire body
of the band is rendered insoluble, except on the extreme
surface already exposed under the negative, and upon
which the light has now no more action, owing to its be-
ing still moist with the glycerine.
This forms the flexible printing surface, and it is impos-

sible not to admire the ingenuity displayed in its produc-
tion. We now arrive at the press in which this endless
printing band is to be utilized. The following is a view
of the press in elevation :

inn ilaSSSS yg|M|g|

In the above, b and c represent two rollers or drums,
to one of which is attached a handle, d, for the purpose of
rotating it. Over these rollers passes a cloth either of
ordinary material or of metallic gauze, to which is attach-
ed the flexible printing pellicle just described. Three
rollers, at hh, serve to moisten the printing surface in the
same way as the lithographic printer moistens the surface
of his stone by a wet sponge, while a series of other roll-

ers, shown at / z, serve to ink the surface wherever the
moisture absorbed admits of the ink adhering. At e is an
adjusting screw, by which the large rollers are separated
to such an extent as to insure the printing band being re-

tained in a tight state.

A third roller, /, is placed so as to act against c, and
produce the pressure of the paper, g, against the printing
cloth." On this roller turns an endless cloth, k, in flax or
zinc, which passes over a second movable roller, /, which
serves to stretch it more or less. Connected with the
roller, m, is the paper, in a band, which unrolls by the ac-

tion of the two large rollers,/" an5 c.

It is, of course, necessary that the ends of the printing-
cloth should be united by sewing—not forming a thick
seam, but so as to pass smoothly between the two cylin-

ders. (1)
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CLEANING PHOTO PLATES.
Dissolve i lb. potash in 2 quarts water

;
pour it into an

earthenware dish or tray. Introduce each glass separately

into the liquid, taking care to prevent air-bubbles. The
plates are allowed to remain at least twenty-four hours
in this solution ; they are then taken out one by one,

placed under a tap, and well scrubbed with a cocoanut-
fibre brush until all the old collodion and varnish disap-
pear. They are then plunged into another dish contain-
ing a solution of three per cent of hydrochloric acid, well
washed under a tap, and wiped dry with towels. On no
account must they be left to dry spontaneously, or they
will become stained. Before the plates are used they
require to be cleaned with a solution of rottenstone into
which a few drops of ammonia have been introduced.

PHOTOGRAPHY OF CHILDREN.
W. A. Nicholas, Australia, says : As nearly all chil-

dren are photographed in white dresses, and the faces
are a great deal tanned through exposure to the sun, I

have found a useful help in a simple wax match. If I

have been unable to get full exposure through the rest-

lessness of the little sitter in dull weather, by lighting a
match and holding it just under the face only, so as to
make that part of the plate hot during development, it is

astonishing the increase of detail I get. There is no dan-
ger of the plate cracking through uneven expansion.

NEW PHOTOGRAPHIC BACKGROUND.
By I. W. Taber and T. H. Boyd.—Consists in the em-

ployment of a stationary wire screen in front of a canvas
background, forthe double purpose of protecting the can-
vas from injury, and providing a combination background
picture.

The wire-cloth has painted upon it a portion of the
scene which is to be employed as a background picture.
The painting thus delineated should not fill the meshes
or interstices of the wire-cloth, so that when the photo-
graphic background is produced upon the card it will

have a peculiar softness, owing to the rays of light pass-
ing through the meshes of the cloth and striking the
opaque or dead-color canvas screen behind it.

The canvas screen can be painted with any desired pic-
ture or design, and the wire screen be painted with an
opaque or dead color ; or the scene may be painted upon
the wire screen, while the canvas is painted with an
opaque or dead color.

A very convenient arrangement, and one which will pro-
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duce a beautiful effect, can be obtained by painting a fixed

scene upon one portion of the wire screen, while the re-

maining portion of the screen is of a plain color, and then
painting the canvas with a picture opposite the plain por-
tion of the wire screen, and an opaque or dead color op-
posite the painted portion of the wire screen, thus pro-
viding a combination scene which can be changed by-

substituting other canvas screens with other scenes be-
hind the wire screen, so as to retain the permanent de-

sign of the wire screen, thus providing a variety of scenes
with the same main feature or foreground. The wire
screen will then protect the canvas screen from injury,

while it is not liable to be injured itself.

A SILVER BATH FROM DITCH-WATER.
"All our formulae tell us to use pure water in making

up our silver solutions. I was led into a discussion, a
short time since, with a brother photographer on this one
point of our manipulation, and it finally led to a small
wager that I could not make a bath with such water as he
might furnish, the first plate exposed in the bath to give
a good negative.

" The water came ; it was evidently such as he had
dipped up from some hog-puddle—muddy, greasy, and in

every way filthy ; and from this stuff I was to make a
half gallon of silver bath which would work from the
start. I commenced my labors, and had one week to fin-

ish the undertaking. First, I let the mud settle in the
bucket in which I received the water, skimming off the
green mass and the grease which floated on the surface.

After leaving it a few hours to settle, I carefully decanted
the liquid into a tall glass candy-jar, and found I had
about one gallon of stagnant water, anything but inviting
for the purposes intended. I let it stand over night, and,
for a result, had about half an inch of settlings in the
bottom of the jar. I again decanted into another clean
jar the liquid from the mud, and I had a little less than
three quarts of water. I now added half an ounce of ni-

trate of silver, which turned the liquid brown before it

was half dissolved. I placed the jar in the sun for one
day, and in an hour it was black as ink ; by next morning
it snowed signs of clearing up, and I again decanted the
clear solution. I filtered it carefully, and made my bath
by adding nitrate of silver sufficient to bring it up to for-

ty grains strength, adding one and a half grains of iodide
potassium for each ounce of silver used, shaking tho-
roughly. I put the bath in the sun, and left it for two
days, when the solution was perfectly clear. I filtered
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through prepared cotton, and finally added chemically

pure nitric acid until blue litmus paper turned slightly

red. Placing the solution in my bath tub, I coated a

plate with collodion, and left it in the bath over night.

The result was that the first plate dipped in the bath and
exposed in the camera gave a fine negative."

—

F. J. K„
Western Photographic News.

PRESERVING PHOTO-SENSITIVE PAPER.

Prepare a number of sheets of cheap blotting-paper by
immersing them in a solution of bicarbonate of soda and
letting them dry. These may be used over and over
again. Then sensitize as much paper as is likely to be
wanted during the next three or four weeks, interleave it

with the blotting-paper, and place the whole under a

weight. Sensitive paper thus treated may be preserved
ready for use for a long time.

THE PALACE HOTEL.
Visitors to San Francisco will hereafter be struck with

a new and conspicuous feature in the face of the young
giant town. Seven stories high, with a base of 96,250
square feet, at the corner of Market and New-Montgome-
ry streets, now looms up the Palace Hotel. Its huge
brick walls are ribbed from top to bottom with tiers of bay
windows, and spotted like the sides of an iron-clad with
bolt-heads that clinch the great rods running over and
under and through and through the building, making it a

kind of Cyclopean open-work iron safe, filled in and lined

with fireproof brick, where all treasure of human life and
limb should be secure against fire or earthquake while the
Peninsula stands. It is, indeed, to this element of securi-

ty that we would draw special attention, while so many
buildings are going up to-day in our great cities, which
are a disgrace in flimsy and tawdry pretension, and a
danger in their inflammable and carelessly thrown toge-
ther materials.
The whole work of constructing this hotel was done by

the day s work and not by the piece, and so done carefully
and well. Seventy-one partition walls of brick run from the
foundation up through the roof, and two feet above it, and
the roof is of tin. There are four artesian wells, two in each
outer court, with a tested capacity of 28,000 gallons of wa-
ter per hour. Under the centre court is a 630,000 gallon
reservoir, with walls of brick and cement five feet thick
and buttressed. On the roof are seven tanks of boiler-
iron, with an aggregate capacity of 128,000 gallons.
Seven steam-pumps force this water through the whole
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house by a system of arteries and mains, with 392
outlets in the corridors, provided in each case with three-
inch hose, from 10 to 100 feet in length, with nozzles.
Under the sidewalks without the building there are eight
four-inch fire mains connecting with the city water, by
means of which the city engines can, if found necessary at

any time, force water into the hotel mains.
In every room and passage there is an automatic fire-

alarm, by which any extraordinary heat will be instantly
and noisily known at the central office of the hotel ; and
six watchmen will patrol day and night every part of the
structure, and touch, half hour by half hour, at seventy-
nine stations, which will report by electricity and fix the
place and time of a dereliction of duty.
Through the heart of the hotel from top to bottom runs

a fire-brick tunnel, within which is a solid brick and iron
staircase opening on each floor. In five like tunnels are
five elevators, run by hydraulic power, besides six addi-
tional stairways from garret to basement. Wood is

avoided where possible. In the construction of kitchen,
oven-room, bakery, store-rooms, steam-pump room, water-
heating room, coal-vaults, ash-vaults and shafts, and cor-
ridors, wood is supplanted by asphaltum and marble, iron
beams, and brick arches. If the Palace Hotel can burn,
the lessons of Chicago and Boston are lost, and all human
precaution is vain against fire in this year of our Lord
eighteen hundred and seventy-five.
Architect J. P. Gaynor was instructed by the owners to

travel and study the best hotels elsewhere before submit-
ting his plans for the Palace Hotel, and Warren Leland

—

mine host of the old New-York Metropolitan Hotel, of

the Leland family, famous as hotel-keepers—was appoint-
ed lessee of the house, and manager of all things. The
sunning and ventilation of the 755 rooms for guests are

excellent, every room opening on the open light, having
a fireplace, and a separate flue of four by eight inches
running clear through to the roof. Every second room
has a bath-room attached, most rooms are twenty feet

square, and none of a less size than sixteen by sixteen
feet. Two thousand and forty-two ventilating tubes open
outward on the roof of the hotel.

Three great canons or courts, cut down from roof to

base, air and lighten the mountain building. The centre
court measures 144 by 84 feet, is covered with glass,

made brilliant by the lights of the pillared verandahs sur-

rounding it, floor above floor ; with a tropical garden,
fountains, statues, an instrumental band of music in the
evenings, and a circular carriage drive fifty-four feet in dia-

meter. Opening upon this "garden floor" there is an " ar-
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cade promenade," four yards wide, with a show-window
looking on the promenade from each of the stores under
the hotel. Letter-tubes, pneumatic dispatch-tubes, and
electric bells knit all this miniature Palais Royal and the
hotel into one body of wonderful life.

Ministering to the 1200 guests that can be accommodat-
ed are four clerks, two book-keepers, a French head cook
who is a brilliant particular star in his profession, five as-

sistant cooks of rising name, and three specialists—name-
ly, a chief confectioner from Milan, a chief baker from
Vienna, and " Muffin Tom" from New-York, an old negro
the fame of whose egg muffins and corn bread has made
him the aristocrat of his race for the last half century
from Charleston to Long Branch. The 150 waiters are to

be negroes also. Forty chambermaids and. a host of Chi-
nese will see that the beds and bed-linen are white and
fresh. This is the kind of hotel we keep in San Francisco.
From China and India and Japan a stream of invalids and

vistors pours yearly in upon this city, the great sanita-

rium of the future for the languid oriental world. From
the islands of the peaceful sea, from our own East and
North, from Spanish America, a great host shall make a
Babel of the Palace Hotel, whose builders have not been
confounded. Its white towering wails, dotted with the
gilded iron bolts that bind the great rods of the building
together, shall be familiar to strange eyes from far lands.

The sick down-easter shall abandon his nutmegs of wood
and satisfy his soul with the grapes and the oranges of
our State

;
yellow aristocrats from Siam and tawny revo-

lutionists from Bogota shall join hands and pass the
sirup over the steaming triumphs of Muffin Tom.
We have seven big world wonders now : the Bay of San

Francisco, the Central Pacific Railroad, the Big Trees,
the Bonanza, Yosemite, the Geysers, the Palace Hotel

—

and Assessor Rosener. (113)

Soft and pliable woods, such as pine, willow, alder, etc.,

require the use of large saw-teeth with acute points and
considerable pitch ; whereas hard woods, or those of a
tougher and denser consistence, such as oak, mahogany,
rosewood, etc., necessitate the adoption of teeth of per-
pendicular pitch and diminished space. Yellow deal,

pitch-pine, larch, etc., are of so gummy and resinous a

character that the teeth not only require more set, but the
blades themselves have to be smeared with grease to
keep them cool, and to decrease the friction arising from
the adherence of resin during motion. Similar results are
experienced in working soft woods ; the teeth become
choked by the damp consolidated sawdust, and obstinate-
ly refuse to perform their duty without extra force.
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GEOGRAPHICAL TIME-PIECES.
By S. J. Wallace, Keokuk, Iowa.—By means of this in-

vention watches, clocks, and time-indicators are made to

show on their faces the time of

different places. The improve-
ment relates only to the point-

ers, the usual mechanism being
employed. Instead of single

pointers for the hour and mi-
nute hands, several pointers,
arranged like the spokes of a
wheel, are used, as shown in

the sketch. These are made to
be distinguished from each
other by different colors. The
hour-hands are made of bright
colors, as red, gold, and silver colors, and various shades.
The minute-hands are made with dark colors, as black,
blue, and green, and various shades for distinction. They
are also made with initial letters for the places designed
for, or with any suitable emblems, or with the names.
The minute-pointers are arranged to show the exact

time at each place, and the hour-pointers may be the
same, or may be placed at hour distances apart, two,
three, or more, sufficient for the territory desired, and
marking these points fifteen degrees apart, it being easy
to notice which point stands for the nearest hour meri-
dian to indicate the number of the hour the minute-hand
is pointing out.

FIRE-PROOF PLASTERING.
The joists of the floors having been laid, strong iron

wire is nailed to the lower sides of the timbers at dis-

tances of a few inches so as to make a coarse netting in

place of lathing. (Woven wire netting has been found in

other cities to be much better.) A movable platform of
convenient size is brought under the joists and raised by
screws to within an inch and a half of the wires. Pre-
pared concrete is then poured down from the floor above

Ltill

the space between the beams and the top of the table
is filled. As soon as the concrete is set, the platform is

lowered and rolled away, and when dry the plastering is

sufficiently strong to support the weight of a man upon it

The under side of the plastering is then ready for the
usual hard finish. The same plastering is also laid above
the beams and under the flooring, and is said to be proof
against any ordinary fire. The concrete is composed of

50 parts cinders, crushed slag, or powdered bricks, 25
parts good common hair mortar, and 25 parts strong plas-

ter of Paris.
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THE BASTIE TOUGHENED GLASS.

We recently witnessed a number of interesting experi-

ments upon the Bastie toughened or tempered glass, exhi-

bited by Professor Thomas Egleston, of the School of

Mines of Columbia College, in the presence of an au-

dience composed mainly of the glass merchants of this

city. Professor Egleston has been investigating the pro-
perties of the new material for two months past ; but his

experiments, though tending to show the remarkable
strength of the glass, have given him no information as to

the correctness of the process by which the article is pre-

pared. The mechanical apparatus alleged to be used in

the process is given in the annexed engraving from the
patent drawings.
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We summarize Professor Egleston's experiments briefly

as follows :

(1) Impact of elongated rounded end steel balls entire-
ly inelastic, with plates secured horizontally : (a) Weight
of ball, 2 oz. Best English plate glass, -^ inch thick,
broke at fall from height of 15 inches. Bastie glass of
equal thickness broke at fall from 4 feet 6 inches. (6)

Four oz. ball. Ordinary glass broke at fall from height
of 1 foot. Bastie glass broke at fall from height of 3 feet

6 inches. (V) One lb. ball. Ordinary glass broke at fall

from height of 13 inches. Bastie glass broke at fall from
height of 3 feet. The thicknesses of the glass varied in

these several experiments, but in each one the Bastie and
the common glass were identical, (d) Plate glass inclined
at about 45 ; a low quality glass, such as used in conser-
vatories, was employed. Two oz. ball. Unprepared glass
broke at fall of 4 feet. Bastie glass, after withstanding 36
shocks at one point, ruptured with a 9 feet fall. (<?) Eight
oz. ball. Common glass, \ inch thick, broke with a fall of

3 feet 9 inches. Bastie glass, \ inch thick, broke with a
fall of 7 feet.

(2) Weight applied at end of a strip, 3 inches wide and

T
3
¥ inch thick, secured in a vise. Common glass broke at

\h\ lbs. Bastie-glass broke at 46 lbs. Power was applied
at a distance of 6 inches from vise.

(3) Weight applied at middle. This experiment failed

owing to lack of necessary weights. A strip of Bastie
glass, same size as the foregoing, however, withstood 180
lbs. and gave no signs of rupture.

(4) Heat. Lamp-chimneys prepared were heated over
Bunsen burners to very high temperatures without rup-
ture. Plates and saucers were similarly treated. A plate

of prepared glass, about 1 foot square, was subjected to a
blow-pipe flame of 1500 Fahr. for about eight minutes.
Ordinary glass broke in 7 seconds. The outer edges of

the Bastie plate, for a distance of an inch or more, were
cool. The spot touched by the flame became barely red-
hot. On cooling, the plate cracked just at the heated
point, and five minutes later it disaggregated throughout
its entire area.

Water suddenly thrown on a heated prepared plate

caused the latter to break. It appears that, when the
glass is cooled quickly, at the rate of 300 or 400 Fahr. at

a time, it breaks ; but when the operation is conducted
slowly, at intervals of 50 , rupture does not occur.

Referring to experiment 1 : The force required to break
the glass is best expressed in foot lbs. In better tests

than those quoted, Professor Egleston found that ordina-
ry glass broke at 1 .6 foot lbs. Bastie glass bore 3 foot lbs.,
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nearly double. Using a 1 lb. knife-edged weight, i-inch
Bastie glass broke at 17 foot lbs. From experiment d, it

will be noted that constant hammering on one spot is

without effect. With reference to experiment 2, accord-
ing to Professor Egleston, the glass has supported as high
as 60 lbs. Experiment 3 has been conducted with a knife-

edge bearing on the glass when as high as 200 lbs. has
been applied. A remarkable feature of the glass is its

rupture, which is a general disaggregation of the entire

piece. As the weight falls, a metallic resonance is heard
;

but on breaking there is a dull crash, utterly unlike the
sound caused by fracturing common glass. The rupture
takes place everywhere apparently, in perpendicular and
horizontal planes ; a cleavage, in fact, very much resem-
bling that of trap rock. The fragments, moreover, are
destitute of sharp edges. The hand may be plunged in a
vessel full of them, or they may be rubbed between the
palms, with impunity.

It is claimed that there is no difficulty in polishing the
prepared glass, a fact evidenced by a number of watch-
crystals and other articles exhibited. It may be etched
with hydrofluoric acid or engraved with the sand-blast,
without becoming impaired in point of strength. It can
not be cut with the diamond, as the removal of a part of a
piece determines the immediate rupture, of the whole ; so
that window-panes and like articles will have to be pre-
pared in the first instance of the proper size. It may be
used for photographic negatives ; and finally, it has, it is

said, withstood for several days the action of a cupel fur-

nace at white heat. Window-panes of this glass, it is alleged,
will be almost as much protection to buildings as iron
shutters, since they would shut off the oxygen until the
window-frames become entirely consumed. The cost of
the process is stated to be about 5 per cent additional to
that of ordinary glass, so the holders of the patent affirm.

The following is from the specification of the patent as
granted in this country December 15th, 1874:

" To all whom it may concern :

" Be it known that I, Frangois Barthelemy Alfred Boyer
de la Bastie, of Paris, France, have invented a new pro-
cess of tempering flat and shaped glass, and furnaces and
machinery to be employed therefor, of which the follow-
ing is a specification

:

" This invention relates to a process of tempering glass
and glass articles so as to render them less fragile, and to
the construction and arrangement of furnaces for effecting
the said process.

" As the fragility of glass results from the weakness of
the cohesion of its molecules, it maybe expected that, by
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forcing the molecules closer together, and rendering the
mass more compact, the strength and solidity of the ma-
terial should be increased.

" I have found that this can not be effected by compres-
sion, even when applied to the material in a fluid or soft
condition. I have, therefore, applied to glass a system of
tempering, such as is usually applied to steel, and I will

now describe the process and apparatus for this purpose.
" Fused glass dropped into water becomes greatly con-

tracted, but, being shapeless, only objects of curiosity can
be produced in this way. The sudden cooling in the wa-
ter puts the glass into a state of unstable equilibrium in

its constitution, so that the least shock causes it to break,
as in the case of Prince Rupert's drops.

" My object is to invert the result, to diminish, or even
to remove, the extreme fragility of glass, by tempering it

by immersion in a liquid. In attaining this object two
essential conditions have to be determined : First, the
point at which glass can be tempered without being put
out of shape. I have found this to be when it is just

at the heat where softness or malleability begins, the
molecules being then capable of closing suddenly together,
condensing the material, when it is plunged in a liquid at

a considerably lower temperature.
"Also, glass, when it is thin, may be tempered at red-

heat, even before becoming soft. Secondly, the liquid to
be employed for the immersion of the glass is to be such
as can be heated much higher than water without boiling.

For this purpose I find oils and grease, wax, resin, and tar

or pitch suitable. Having settled these conditions, I

have devised the process or practical method of operat-
ing, and suitable furnaces, which will hereafter be de-
scribed.

" In carrying out the process it is necessary that the glass
to be tempered should be raised to a very high tempera-
ture. The hotter it is, the less is the risk of breaking the
glass, and the greater is the shrinkage or condensation.
Hence the advantage, and often the necessity, of heating
the glass to the point of softening, which is attended by
the difficulties that glass in the soft condition gets readily

out of shape, so that it must be plunged almost without
touching it, and that, in plunging the hot glass into a
heated combustible liquid, the latter is apt to take fire and
can not easily be extinguished, so that time and material
are lost. These difficulties I have overcome by placing
the tempering bath in immediate communication with the
heating oven, and covering it, so as to prevent access
of air. The oven being charged with the articles to be
tempered, these are pushed or caused to slide into the
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adjoining bath without handling them, and the liquid of

the bath, having no supply of external air, is not liable to
inflame. In order that the shape of the tempered articles

may not be affected, particularly for flat glass, the floor of

the oven is made to cant, so that, when the glass is heated
on it, it is turned to a sloping position, and the glass
slides into the bath along a surface therein arranged at

the same slope as that of the oven floor. Small articles

may be heated on the edge of the bath and immersed by a
slight push. The clearness of the glass may be affected

by the dust of the furnace flame, which is apt to settle on
glass and chill its surface. I avoid this by heating the
glass in a muffle, to which the flame has no access, being
applied externally. Moreover, the shock of the fall of

glass into the bath is prevented by fixing therein a sheet
of wire gauze or asbestos fabric, or providing a bed of

sand or other like material for the glass to fall on."
The patent drawings contain three figures, one of which

we give, and explain briefly as follows :

The sheets of glass are placed in a preparatory oven,
and thence, one by one, pushed into the oven, A, by an
opening, shown in black. On reaching the requisite tem-
perature, the glass is carried upon table, B, which is nor-
mally horizontal though shown in a position for sliding

the sheet off. C is the bath of oil, heated by a separate fur-

nace, and so covered as not to be affected by heated gases
proceeding from the furnace. A rocking table, E, is sup-
ported on a frame moved by a lever and shaft. This is

placed in the position shown, and the table, B, is tilted by
means of a lever, when the plate of glass slides off on
to table, E, and so into the bath. Table, B, is then re-

turned to its horizontal position, and another plate pushed
upon it. The sheet in the bath is removed as follows :

The table, E, and rocking frame are raised ; and by suita-

ble mechanism, the table is separated from the rocking-
frame to such an extent that the buffer of wire gauze on
the frame and end of the latter are brought below the le-

vel of the table, which is held up by a latch. The plate is

then withdrawn by a rake into the chamber, D, whence it

is removed with others, when the chamber, being full, is

lifted out of the bath.
The claims made by the patentee are as follows :

"1. The process herein described for tempering glass,

consisting in the immersion of the hot glass in a bath of
oils, grease, wax, or resinuous or bituminous substances,
the boiling, temperature of which is above the boiling-
point of water.

" 2. In combination with the oven for heating and the
bath for plunging, communicating with each other, the
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rocking-table, e, substantially as and for the purpose spe-

cified.
" 3. In combination with the heating oven and plunging-

bath, the tables, e and 19, substantially as and for the pur-

pose specified.
" 4. In combination with the heating oven and plunging-

bath, the rocking table, e, and the receiver, g, substantial-

ly as and for the purpose specified." *

UTILIZATION OF JUTE-FIBRE.
In addition to its well-known use for coarse textile fa-

brics and chignons (a noteworthy couple), the waste fibre

is made into paper, and the dust from the mills is em-
ployed to make silk hats. Stair carpets printed in bright
colors can be made in England for three pence a yard, and
coarse bed covers can be made proportionately cheap. It

is the cheapness of this article that makes its introduction
industrially important, and which is the cause of the rapid

increase in the business of manufacturing it. Dundee
alone received from India this year 100,000 tons, and other
towns half as much. Jute belongs to the family TiliacecE,

two species of which are grown, Corchorus capsularis, and
Corchorus olitorius. It is an annual, and the seeds are
planted in March or April, on ploughed land along the
banks of rivers, neither irrigation nor manure being re-

quired. The stalks are cut in August, before the seeds
are fully ripe, as the fibre then becomes stiff and hard.
When cut the stalks are tied in bundles and thrown into
water to " ret." After five or six days they are taken out
and swung in the air, by which the long fibres are sepa-
rated from the wood. The latter are then dried. The
produce is five times as great as that of flax for the same
area of ground. The length of the fibre is frequently
twelve feet, and that upon which Professor Hodges expe-
rimented was ten feet nine inches long. It was formerly
thought that it could not be bleached, but that is now
readily accomplished, and the means of working it up
have so greatly increased in England that since the open-
ing of the Suez Canal the fibre has been delivered in Dun-
dee, spun, woven, the manufactured goods shipped to In-
dia, received, and paid for within six months from the day
the raw fibre left that county.

A SAW-BELL.
In the Freedmen's Mission Chapel at Green Cove

Spring, Florida, a circular saw, about three feet in diame-
ter, serves as a bell to call the people to prayers. The
saw is suspended from a rafter, and it is sounded by means
of a wooden mallet. This " bell " is heard, in calm wea-
ther, at the distance of a mile and a half.
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CELLULOID.
A destructive fire, attended by an explosion, recently

occurred at the celluloid works, Newark, N. J. One life

was lost, several persons injured, and property to the ex-
tent of $150,000 destroyed. It is alleged that, when the
fire was discovered, the engineer immediately turned on
steam info the apartment, when an explosion instantly
ensued, the inference being that the steam assisted the
explosion. But this, we think, is a mistaken inference.

Celluloid is a manufacturer's name given to a species of
collodion, or dissolved and dried gun-cotton. Common
cotton, the refuse of cotton mills, and other vegetable
fibre is dipped in a liquid composed of nitric acid and sul-

phuric acid, then drained, washed in water, and dried,

when it is found to possess highly inflammable and ex-
plosive qualities, and is termed gun-cotton, as it may be
used as a substitute for gunpowder ; it has twice the power
of the latter. This prepared cotton may be dissolved in

ether and alcohol, when it forms a thick, transparent li-

quid, known as collodion. This is the material used by
photographers, who, in taking a portrait, spread a thin
film of collodion liquid on a glass plate. The ether and
alcohol soon evaporate, leaving the dissolved cotton to
dry upon the glass in the form of a thin membrane or
skin, which receives the silver compounds used in taking
photo pictures. Collodion, when dried in any considera-
ble mass, forms a tenacious, transparent substance, some-
what resembling horn. If whiting, zinc oxide, and other
coloring substances are added to it while in the liquid

state, and then dried, substances resembling ivory, hard
rubber, bone, etc., result. All such forms are, however,
very inflammable.
The use of alcohol and ether is expensive as a solvent,

and the celluloid makers substitute camphor,- the use of_

which forms the basis of their patent. By peculiar mani-
pulation, involving the combined employment of heat and
pressure, they are enabled to produce plates and blocks
of dried collodion, of beautiful texture and color, possess-
ing a certain degree of elasticity, with' great strength and
toughness, and little weight. From these plates and
blocks, a great variety of merchantable articles are made,
such as harness trimmings, jewelry, dental plates for ar-

tificial teeth, billiard-balls, knife-handles, etc. They area
complete substitute for hard rubber and ivory for many
purposes, and considerably cheaper.
But not only is the manufacture of the crude celluloid

dangerous, but even the most finished articles made from
it will readily inflame. As a practical experiment,
any one may take a strong and highly-polished martin-
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gale-ring of celluloid, which the strength of a horse could
hardly break, apply to its surface a lighted match, and it

will quickly ignite like a torch.
Celluloid factories must be classed among the extra ha-

zardous risks, so far as fire insurance is concerned, and
their presence in large cities is not desirable. The manu-
factories should be isolated ; the finished goods should
only be stored or exposed in small quantities in the shops.

PRESERVING FERNS, PLANTS, ETC.

Henry M. Lee, London, Eng.—Relates to the prepara-
tion and preservation of ferns, lichens, arbor vitae,

mosses, grasses, and all kinds of plants, as well as the nu-
merous varieties of sea-weed, in such a manner that the
same will resist the action of light and heat for an indefi-

nite period after collection, and represent them in their

natural state or living form and appearance.
The process consists, first, in bleaching the said ferns,

plants, and grasses, either by exposure to the concentra-
ted power of the sun's rays, or by immersion in persulphate
of soda, muriatic acid, acetic acid, or by discharging the
color with bleaching-powder, as may be most suitable to
their nature, fibre, or substance. When the original co-
lors are thus discharged from the above vegetable sub-
stances, the same are well washed in clear water and al-

lowed to dry between sheets of blotting-paper. After
having been thoroughly dried, they are pressed by ordi-

nary mechanical means, and then painted with mineral or
metallic paint, or otherwise dyed with Indian dyes, to re-

present their original colors or such hues as may be most
desirable. When this stage of preparation has been
reached, the plants are arranged artistically between two
pieces of plate or other glass, which are afterward herme-
tically sealed together. The groundwork upon which the
plants, etc., are placed, may be of silk, cotton, linen,

paper, varnish, paint, or other proper substance.

DISTILLATION OF MOSS.
The extreme richness of the milk of the reindeer that

feed on the wild mosses of Sweden has led to the exami-
nation of the moss as an article of food. These researches
have resulted in the establishment of a number of moss
distilleries in Russia and Sweden, and a prosperous and
growing interest has been developed. The moss em-
ployed yields on an average as much alcohol as good
grain, and three times as much as potatoes. The supply
of moss is practically inexhaustible, as it is spread over
vast tracts, extending from the Baltic to Behring's Straits.
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MENDING CRACKED BELLS.

Daniel L. Riggs, of Salem, Oregon, is the author of a

highly successful method of mending church and other

bells that have lost their resonant qualities by cracking.

By means of metallic clamps, as shown in the engraving,

the author sets up within and without the bell a furnace,

C, in which fire is made, and heat raised until the edges
of the crack become melted ; new metal, previously melt-

ed, is then poured into the interstices of the crack, and,

on cooling, the metal will be found to have become con-
tinuously joined, and the tone of the bell completely re-

stored. The success of this method has been abundantly
established by the repair of many bells of large size.

FRAMELESS HOUSES.
While many changes have been made in interior deco-

ration and convenience within the last few years, house-
building itself has not materially departed from the " bal-

loon-frame" idea for a long time. Recently, a method
of construction that dispenses with framing, boarding,
lathing, and plastering has been patented, and is already
attracting some attention. By this method, the substruc-
ture up to the sill is prepared as for an ordinary wooden
house. The sill is then placed, and firmly bolted down to
the masonry. Solid wooden staves, t.\ x 4 inches, and of

different lengths, are then prepared, and in each is cut a
groove i-§- x i£ inch the whole length on each side. One-
inch holes are then bored through the sides at intervals
of eighteen inches. These, with a number of iron rods,
bolts, nuts, and tongues, make the entire materials for the
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house, excepting the ornamental work that may be put
on without or within. Three staves, equal in length to

the intended height of the house, or the first story, if it is

a high one, are set up outside of the sill, and firmly bolted

to it. Between each piece is placed the iron tongue,
reaching the whole length, and between the three are

placed iron rods through the horizontal holes. Three
more staves, each with its iron tongue, are then set up,

and more rods are inserted, while those extending through
the six staves are screwed up tight. In this manner the
entire exterior wall is set up. The tongues close the
cracks tight, and the rods (arranged to break joints) hold
every thing firm and solid. For doors and windows,
spaces are left, to be closed and finished afterward in any
style desired. The first floor, made of the same materials,

is laid in the same way, and tension rods, secured to the
walls, are placed below to give support and strength. The
partitions are set up in the same manner, and over these
the second floor is laid as before. The roof (of any pitch)

is laid down in the same way, except that each stave is

channelled, and each crack is covered with a half round
batten to shed the rain. To secure the roof from spread-
ing, tension-rods are placed under each pitch, and fastened
together by tie-rods. Balconies, piazzas, and porches,
made in any desired style, maybe added, and all the orna-
mental work, base and weather-boards, etc., are fastened
directly to the wall. The ironwork is designed to be gal-

vanized, and all the bolts and nuts are countersunk.
When tension rods are used under the floors, they may be
bronzed, painted, or otherwise ornamented, or may be
treated as part of the gas-fixtures. By this method of

construction it is seen that there is no lathing or plaster-

ing, no dead spaces in the wall for fire or rats to creep
unseen in, no opportunities for the builder to hide poor
work. All the material is visible, and the walls are alike

outside and in. The exterior may be painted, and the in-

terior oiled, varnished, or papered. The natural wood

—

spruce, pine, etc.—makes a good interior finish, and for
sea-side cottages, railway stations, and small churches,
varnishing would be sufficient. A building of this charac-
ter can be erected in sixty days after the substructure and
cellar are ready—thirty days for getting out the materials,
and thirty days for setting up. In cost, a saving of 33 per
cent "is claimed over a frame building of the same size.

For sea-side and summer houses, stations, churches, etc.,

this method of building presents points of interest and
value. How such buildings will compare with others in

point of comfort in winter remains to be seen. (117)
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IMPROVEMENT IN VESSELS FOR CONTAINING
POISON.

By W. M. Caterson, Philadelphia, Pa.—The object is to

so construct the bottle that the dangerous character of the

contents will be impressed on the minds of those who
handle such vessels.

On the body of the bottle, which may be of clay, glass,

or other plastic or vitreous material, is formed, in relief,

the representation of the front of a skull, as shown in the
drawing, the prominence of the figure being always such
that when the bottle is placed on a shelf in a drug or pre-
scription store or laboratory, or in a factory where poi-

sons are applied to the useful arts, or in the family medi-
cine-chest or cupboard, it will always act as a caution, for
it will be the first thing noticed by day or artificial light,

and will be at once detected by the touch in the dark.

PAINTING BY MUSIC.
The oscillations of illuminated tuning-forks are often

used to exhibit graphically the curves that result from the
union of harmonic vibrations. Bits of glass are fixed to
the forks, and, by the aid of a lamp, reflections from the
little mirrors are cast upon the screen. On sounding the
forks, the spots of reflected light assume various curves
and figures upon the screen. A fork sounding a note,
and another giving its octave, give one figure ; two forks,
tuned a fifth apart, give another, and so on. In every
case the figures are fixed for each chord, and. so well
known are the curves produced in this way, that each
chord is readily recognized, and the curves are named the
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octave, the third, the fifth, the seventeenth, etc. All of

these harmonic figures have more or less beauty of form.
Some of the more complex are exceedingly interesting

and attractive on account of their grace of outline and de-

tail. Drawings of these figures have been made ; but
aside from their scientific interest, they did not prove of

any special value. Another and more simple method of

producing them has led to a new application of these
curves, and they can now be produced in a permanent
form that makes them available in decorative art. This
method is well known to students of sound, and may be
easily carried out after a little practice. A stiff wooden
bar (a yard-stick will answer) is supported at the ends in

a horizontal position. From this is suspended a short
piece of string in the form of a loop, each end being fixed

to the stick. The string is drawn through a common
four-hole button, and from this is hung a single piece of

string, having a cup or hollow pendulum at the end.
This pendulum has a small hole in the bottom, and when
in use is filled with sand. This compound pendulum has
a universal motion upon a horizontal plane. Set the string
swinging in the line of the loop, and the pendulum will per-

form backward and forward excursions in that direction.

Let the string rest and swing the loop, and the pendulum
will make journeys at exactly right angles with the first

directions. Set both loop and string in motion in the two
directions, and the pendulum will describe curves that re-

present the combined or resultant motions. It is easy to
see that the lengths of the string and the loop may be so
adjusted to each other as to bear the same relation as a
note to its octave, its third, fifth, etc. If arranged in this

way, the pendulum will then make its excursions in

curves, exactly representing the figures shown upon the
screen in graphic illustrations of harmonic intervals by
the aid of tuning-forks. To make the pendulum record
its motions, it is filled with sand. This escapes in a slen-

der stream through the hole in the bottom, and is distribut-

ed along its path. A plate of glass held beneath the pen-
dulum will be covered with the sand laid down in lines

corresponding to the figure it describes. To fix the sand
permanently, the glass is first painted lightly with
" French varnish." When this is cold and hard, the sand
figure is laid upon it by the pendulum. On exposing the
under side of the glass to a gentle heat (without disturb-
ing the sand), the varnish is melted, and the sand quickly
adheres to it. On cooling the plate, the varnish sets, and
a portion of the sand is fixed. The loose sand is rubbed
off, and a perfect and permanent picture of the harmonic
curves is permanently secured to the glass. Glass deco-
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rated in this way may then be treated as lights in window
decoration ; or/framed, may be hung upon the wall. In

place of sand, smalt may be employed to give color to the

designs. Tiles for exterior walls might have the same
figures laid upon them in the various vitreous colors used

in tile-painting, and, properly burned, would give an en-

tirely new style of architectural decoration. (116)

LINING HYDRAULIC HOSE.
By J. U. Braman, Boston, Mass.—In lining or coating

linen hose-pipe

ML

rubber by the ordinary method, a

thin rubber tube is some-
times placed within the hose,

and one end of the same se-

curely closed. Steam is then
let into the open end, ex-

panding the rubber, and
forcing it against the linen

body or covering, the heat
imparted by the steam caus-

ing the rubber to melt and
adhere to the linen. This me-
thod is objectionable, princi-

pally on account of the diffi-

culty of inserting the rubber
tube and the injurious ef-

fects of the steam.
In the drawing, A B re-

present the frame, in which
the hose C is suspended by
the collet c, the lower end
being secured to the bed-

piece of the frame-work. A
drum, E, provided with a
crank-shaft, F, is journalled

horizontally in the support D, disposed in the upper part
of the frame-work immediately over the pipe C. Around
the drum there is a cord, G, and attached to the free end
of .the same a rod. H. This rod carries three disks of un-
equal diameters, the disk K being largest, J slightly less,

and I the least. The disk K does not quite fill the hose-
pipe, the space between its periphery and the interior sur-
face of the pipe being equal to the thickness of the rubber
lining it is desired to apply.

In the use of this improvement, the spreader formed by
the rod H and disks I J K is lowered to the bottom of the
pipe. A proper solution of rubber is then poured into the
upper end of the pipe upon the spreader, which is then
elevated by means of the crank F. The disk I partially
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spreads the solution, the operation being assisted and
nearly perfected by the larger disk J, and completed by
the disk K, the disks acting in regular succession to per-
fect the work.
The rubber solution should be of such a consistency as

to dry rapidly, and not to run after the passage of the
spreader. The conical tool presents but one spreading-
surface, to which the cement is presented in bulk on an
incline.

With the rubber solution it is necessary to spread at in-

tervals, and by a succession of spreaders, to gradually re-

duce the thickness of the solution, and at each reduction
to again compress it, and force it into the meshes of the
textile or woven fabric. Each disk acts in succession to
perfect the work.

ARTIFICIAL LEATHER.
By John Harrington, Ryde, Isle of Wight.—I first take

a skin of morocco or other description of leather, and take
a cast impression of it in any suitable material, such as
shellac or compounds thereof, mounted upon a strong me-
tal or other plate. When using shellac as the material in

which to produce the mould, I take, by preference, a cast-

iron plate having a planed surface, and provided around
its edge with a metal rim, standing up above the surface
thereof ; but this rim may be dispensed with. I then co-
ver the plate with shellac, and heat it until the shellac

covers the entire surface of the plate equally, and flush

with the rim thereof, and while the shellac is still soft the
leather to be copied is placed in close contact therewith,
and pressed firmly upon the shellac. When the shellac is

cold the skin is stripped off, and the mould is ready for use.

Having obtained a negative mould of the leather or skin, I

then take strong long-fibred paper of the desired thick-
ness, and stain or dye it any desired color, as a ground-color.
I then color the surface thereof to the tint required for the
imitation leather to be produced, after which I glaze the
paper by passing it between polished metal plates or rollers.

I then waterproof it by brushing over the surface thereof,

by preference, a weak solution of shellac, either in methy-
lated spirit or in water, as is well understood. Other de-

scriptions of varnish may, however, be. employed for this

purpose. The strength I prefer to use of the shellac solu-

tion is, about one pound of shellac to the gallon of spirit

or water.
In order to give a greater degree of pliability to the pa-

per than it would otherwise possess, I apply glycerine
thereto as follows : In cases where the paper is dyed or
stained by immersion, I mix the glycerine with the dye or
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stain in the proportion of about ten fluid ounces of gly-
cerine to a gallon of the dye or solution.

In cases where paper is stained or dyed otherwise than
by immersion, I work the glycerine into the paper by
brushing or otherwise applying the glycerine to the sur-
faces thereof ; or I immerse the paper in a solution of

glycerine and water, in the proportion of about two parts
of glycerine to one part of water.
After the paper is prepared as above described, I place a

dry sheet thereof on the mould, and then, by preference,
by the aid of flat hydraulic pressure, force the paper into
the mould, after which the paper is removed from the
mould, having a perfect resemblance on its surface to the
skin or leather it is desired to imitate. India-rubber cloth
or other yielding material is interposed between the press-
ing surface and the paper on the mould.

If desired, more than one thickness of paper may be
used in the preparation of the imitation of leather, in

which case I proceed either as above described or as fol-

lows : I take a sheet of paper of the color required, and
lay it either damp or dry upon the mould, and pass it under
rolling or flat pressure, so as to force the paper into the
mould. A second sheet of paper, with gum, dextrine,
starch, paste, or other suitable cement applied to its sur-

face, is put down upon the former embossed sheet, and it

also is passed under pressure, and so on, according to the
thickness required, whether two, three, four, "or more
sheets are necessary. This being decided, the whole com-
bination is lifted from the mould and dried, after which it

may be colored upon its surface with any suitable oil or
water color ; or it may be bronzed or gilt, and when dry,
if it is an imitation hard-grained morocco, the tips or top
of the grain may be burnished, polished, or varnished,
which will render the imitation perfect.

The imitation leather thus produced is rendered water-
proof by brushing over each surface thereof the before-
mentioned solution of shellac or other varnish.

A NEW OLEAGINOUS SEED.

THE^commission of the permanent Exposition of the
French Colonies has lately called the attention of Mar-
seilles soap-makers to a new source of oil, found in the
seed of the carapa, which is a tree abounding in immense
forests in French Guiana. Twice a year the tree produces
an abundant harvest of seeds, which at certain times cover
the earth to a depth of four or five inches. These, imme-
diately subjected to pressure, give 35 per cent of their
weight in an excellent soap-making or illuminating oil.
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NEW PLASTIC COMPOUND.
By F. B. Duffey, Hastings, Mich.—Whiting, three

pounds ; white-lead, ground in oil, one pound ; coach-var-
nish, six drachms ; dammar varnish, six drachms

; Japan
drier, three drachms ; boiled linseed-oil, ten ounces.
Thoroughly mix and work together, with a small quantity
of burnt umber or pigment, to impart to the mass such
color as may be desired. The mass should stand for three
or four days, it being worked or kneaded thoroughly at

least once each day.

The author states that this material can be formed into

ornamental articles by pressure in moulds. Adapted for

rosettes, ornaments for furniture, picture-frames, letters

for signs, door-plates, brackets, etc. It is soft, easily

worked, and when dry is strong, tough, and does not
crack.

It adheres to pasteboard, wood, glass, metal, or almost
any solid material, and when thoroughly dried its tenacity
is great.

By properly working and mixing together different

shades of the compound, any style or grain of wood may
be most perfectly imitated, as may also the various veins
of different kinds of stone. The proportions named may
be varied without materially affecting the compound.

SILVER-COPPER ALLOYS.
The most remarkable physical property of silver-copper

alloys is a molecular mobility by virtue of which certain
compounds of the two metals become segregated on slow
cooling from the melted state, and thus destroy the homo-
geneity of the mass. Levol, in 1852, found that this was
true of all alloys but the one containing 71.89 per cent of

silver, which corresponds to the definite compound Ag3
-

Cu 2 . Mr. Chandler Roberts now finds that by casting this

alloy, fifty ounces at a time, in red-hot moulds of fire brick,

it is slightly disturbed during the cooling, but that alloys

containing more silver are not, or show but slight signs of

rearrangement.

PRODUCTION OF SUGAR.
Sugar, now almost one of the necessaries of life, was

nearly unknown to Europe before the Crusades. At pre-

sent, England consumes as much sugar as all the rest of

Europe together—more than one pound per week for

every man, woman, and child in the United Kingdom. In

1870, the refined cane-sugar, molasses, and syrup manu-
factured in the United States was: Sugar, 754,000,000
pounds; molasses, 839,000 gallons; and syrup, 18,000,000

gallons.
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NEW MODE OF BURIAL.
A new idea for the disposition of the dead has recently

been broached in Paris, by a lady, Mile. Jaloureau, which
is both simple and practical, and certainly appears to offer

a means of avoiding the deleterious results ascribed to the
presence of cemeteries, while allowing of the retention of

those, by most people, hallowed resting places. The ob-

jects sought were, first, a coffin which should closely con-
fine all noxious exhalations, and second, a means of has-

tening decomposition while preventing putrid fermenta-
tion. These desiderata, it is said, are effectually obtained,

the first by coating the interior of the receptacle with bi-

tumen or' asphalt, and the second, by placing with the
body a quantity of phosphate of lime. The editor of Les
Mondes, in describing this invention, asserts that corpses
thus inclosed may be kept for years without alteration,

save in the mummification of the bodies, and he adds that
the process is virtually the same as that of the Chinese
and the ancient Hebrews.

"THE SUCCESSOR OF STEAM."'
Dr. H. Beixs, of Groningen, says :

" For many years I

have with the collaboration of my brother, who is direc-

tor of the Netherlands Soda Manufactory at Amsterdam,
considered the question, ' How to transpose heat into me-
chanical power more advantageously than it is done in

our common steam and other engines?' It occurred to
me to make an experiment to see what degree the tension
the carbolic acid given off by natrium bicarbonate would
amount to when heated in a closed space. We were sur-
prised and much gratified to find that when natrium bi-

carbonate in a dry, pulverized state, of in a watery solu-
tion, is heated in a closed space, a part of the carbonic
acid is given off and condensed in a not-heated portion of
that space, so that, at a temperature of 300 or 400 C,
liquid carbonic acid can be distilled out of this salt with a
tension of from 50 to 60 atmospheres."
He then points out certain highty important aspects of

this fact : 1. Carbonic acid of high tension, and, in parti-
cular, liquid carbonic acid, is an excellent motive power
for small and great industries. The weight of a carbonic-
acid engine for ships, with 100 horse-power, and combus-
tible stores for 240 hours, would be one-fifth less than the
weight of a steam-engine, of the same power. The former
engine, too, will occupy less space. " I have experimen-
tally found," he writes, " that a carbonic-acid engine is

easily constructed. Taps and joints can be made to an-
swer perfectly. A year ago I filled a tube of hammered
copper with carbonic acid, of 50 atmospheres, and not the
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least loss is as yet observed. Wrought metals are there-

fore not permeable for gases of that tension. For the great

industries the carbonic-acid engine can, in almost every

case, substitute the steam engine. For the small indus-

tries, especially for engines working with intermissions

and during brief spaces of time, the property of liquid car-

bonic acid, of being always ready for work, is of much im-

portance. By this same property, and since the mechani-
cal equivalent of electricity is very small, such an engine
is a very fit and cheap source of electrical light. My me-
thod of compression furnishes easily the required tension
for the conveyance of letters in tubes, and the modern
brake-apparatus for railways." Further the author sug-

gests that his discovery might be turned to account in ar-

tillery, and in the construction of submarine vessels.

AN IMMENSE SAW.

As an instance of the mighty applications of mechanical
power which this age brings forth, we may mention that

at the Crewe Steel Works, a circular saw cuts slabs from
hot steel ingots as easily as an ordinary saw cuts boards
off a log of oak. The slabs vary in width from twelve to
twenty inches. Ingots or cranks can thus be accurately
and cleanly shaped, with great economy of time and labor.

This tremendous saw is five sixteenths of an inch thick,
seven feet diameter, makes one hundred revolutions a
minute, and has a speed of one hundred and fifty miles
per hour at its circumference.

A new mineral compound for uniting stone and resist-

ing water, one that is said to be superior to hydraulic ce-
ment, is made by mixing 19 lbs. of sulphur with 42 lbs. of
powdered glass or stone-ware. Over a gentle heat the
sulphur melts, and the whole is stirred till a homogeneous
mass is obtained, when it may be run into moulds. It

melts at 248 Fahr., and becomes hard as stone, and will

resist boiling at 230 Fahr. It may be reformed indefi-

nitely by remelting.

MICA SILVER.

Statuettes and other artistic forms in plaster are
made very closely to resemble silver in appearance by
being covered with a thin coat of powdered mica. This
powder is mixed with collodion and then applied to the
objects in plaster with a brush, after the manner of paint.
The mica can be easily tinted in various colors. It can be
washed in water, and, unlike silver, is not liable to be-
come tarnished by sulphuretted gases.
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CECIL BREAD.

M. Cecil, a French engineer, has invented a new pro-

cess of making bread, which has been approved by the
Minister of War, and will be adopted in the French army.
The main purpose of this method is to retain an increased
per cent of the nutritive properties of the grain, and the
general process may be thus described : The unground
grain is first steeped in water, after which it is placed in

revolving cylinders, by which it is deprived of its outer
husk, which contains but four or five per cent of nutri-

ment. The grains are then softened by forming them
into a thin sponge, and keeping them for a space of six

to eight hours at a temperature of jj° Fahr. They are
then crushed under rollers, and made into dough, with
salt and water, as usual. By avoiding the grinding and
wetting processes, it is believed that twenty per cent of
nutriment is saved, and thus the grain that would make
one hundred and twelve pounds oi bread in the ordinary
way, will by this new process make what is equivalent to
one hundred and forty pounds.

TINNING WIRE.
Iron wire, tinned by galvanic process, and having the

appearance of bright silver, is being introduced. The wire
is first placed in a bath of hydrochloric acid, in which a
piece of zinc is suspended. It is then placed in contact
with a piece of zinc in a bath of ioo parts water, 2 parts
tartaric acid, 3 parts tin salt, and 3 parts soda. In about
two hours it may be taken out and made bright by draw-
ing through a polishing-iron.

COMPOSITION VARNISH.
By Mayer and Loewenstein, New-York.—Take of

gum-copal, ninety pounds ; alcohol, nine gallons ; benzine,
ten gallons ; and by process of churning amalgamate
these into a varnish. Then take of gum-gamboge, six

pounds ; orange aniline, six ounces ; alcohol, one gallon
;

and when this mixture is thoroughly dissolved we filter it

into the varnish above described and mix the whole wel
together. This combination of materials secures a com
pound which, in cheapness, in the hardness of surface
obtained by its application, and in its adaptability for pro-
tecting and embellishing the surface of walnut and othei
woods, is a new, useful, and valuable substitute for gum-
shellac varnish. The color of the material for different
purposes may be changed at pleasure by substituting for

orange a different shade of aniline.
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PRINTING-INK FROM GAS-TAR.
By Mons. Persoz and Jeannolle.—Ink for letter-press

printing, lithography, and autography from the refuse
of the gas works, from other tar, and the heavy oils of
petroleum, resin, wood, etc. The inventors say that these
substances present valuable qualities for the purpose,
that they mix readily with lampblack and other dry co-
lors in powder, and that the ink made from them has the
grand advantage of neither penetrating the paper nor
spreading, and, lastly, that it may be mixed in any desired
proportions with the fatty oils for certain classes. For
black ink for typographic printing the inventors use what
they call evaporated tar, or liquid pitch, with lampblack
and Prussian-blue in the following proportions :

. Tar 100 parts.

Lampblack 36 "
Prussian-blue 10 "
Glycerine 10 "

For colored inks they use the heavy oils, purified as far

as possible from the tarry matters, which give a brown
tint, with the coloring matter in powder.

ACTINIC COPYING PAPER.
Under the name of ferro-prussiate paper, dealers in

photographic materials now offer a cheap and convenient
article for copying designs, etc. It is furnished in sheets
65 x 50 centimetres, or in rolls, 65 centimetres wide and 10

metres long ; and if kept dry and in the dark, it will main-
tain its usefulness for a long time. The paper is faced
with a greenish-gray preparation of ferro-prussiate of pot-
ash, and may be used in three different ways. The most
simple and easy method is to place the drawing, face

down, over a sheet of the prepared paper, and to expose
them both to the full sun in a photographic press, or
under a thick piece of clear glass. The exposure varies
from thirty minutes in the full sun to three hours in a
diffused light. If the design or other matter is on trans-
parent paper, the sunlight is not essential, as a simple
skylight will do the work quickly. The design comes out
a grayish-olive color, and must be fixed at once by wash-
ing in a bath of clear water. The copy by this process
gives a white outline on a blue ground. To obtain a blue
outline on a white ground an inverted negative of the de-

sign must be employed. To get a black copy on a white
ground, the copy obtained by the negative is treated in a
bath of 4 grammes of potash in 100 of water, when the
blue color becomes rusty by the appearance of the oxide
of iron. A final dipping in a bath of 5 grammes of tannin
in 100 of water brings the last color. The iron oxide
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takes up the tannin and turns black, when the copy may
be fixed by washing in pure water. Documents copied
on this paper are reversed, and must be read by the aid of

a mirror. (117)
CURIOSITIES OF ANILINE.

As to " aniline colors," curious examples are given of

the tinctorial power of these dyes. One part of rosaniline

in a million of water exhibits " a deep crimson color."

With one part of rosaniline in twenty-five million parts of

water the tint is still perceptible ; and with one part in a
hundred millions the limit of visibility is reached, the
color then being visible only in layers of liquid eighteen
inches in thickness. When a silk thread is immersed in

such a solution it exhibits a distinct red color, darker than
the surrounding liquid, after an immersion of twenty-four
hours. The aniline violet and iodine green are also visi-

ble as colors when diluted to the extent of one in a hun-
dred millions.

FIRE-PROOF COLORS.
Dr. Kosch, of Vienna, has discovered a method of

making certain colors fire-proof, so that they may be used
for painting on china in precisely the tones required. The
inventor also employs a special enamel, which he spreads
over the surface to be painted on, thus doing away with
the irregularities and porosities of the porcelain ; the ir-

regular and undue absorption of color is thus prevented.
Another invention of Dr. Kosch's is the fusion of gold,
silver, and platinum, with bronze, by which the most gor-
geous effects are produced.

REPRODUCTION OF BURNT RECORDS.
M. Rathelot, an officer of the Paris law-courts, has

succeeded, in an ingenious manner, in transcribing a num-
ber of the registers which were burnt during the Com-
mune. These registers had remained so long in the fire

that each of them seemed to have become a homogeneous
block, more like a slab of charcoal than any thing else,
and, when an attempt was made to detach a leaf, it fell

away into powder. Many scientific men had examined
these unpromising black blocks, when M. Rathelot hit
upon the following method of operation : In the first
place, he cut off the back of the book so as to leave no-
thing but a mass of leaves, which the fire had caused to
adhere to each other. He then steeped the book in wa-
ter, and afterward exposed it, all wet as it was, to the heat
at the mouth of a calorifere ; the water, as it evaporated,
raised the leaves, one by one, and they could be separated,
but with extraordinary precautions. Each sheet was then
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deciphered, and the copy certified by a legal officer. In
this way the records of nearly 70,000 official acts have been
saved. The appearance of the pages was very curious

—

the writing appeared of a dull black, while the paper was
of a lustrous black, something like velvet decorations on a
black-satin ground, so that the entries were not difficult

to read. (77)
ANILINE PENCILS.

The materials used are aniline, graphite, and kaolin, in

different proportions. Made into a paste in cold water, they
are pressed through a screen that divides the mass into the
slender sticks used in filling the pencils. When dry, the
sticks are fitted to the wooden parts, and these are glued
together very much in the usual way. They may be used
in copying, marking in permanent color, and in reproduc-
ing writing or designs. In copying, a thin sheet of mois-
tened paper is laid over the letter, design, or document,
and the lines are traced with the pencils. The action of

the water on the aniline gives a deep, fast tracing, resem-
bling ink in color. The German makers also employ ani-

line in the manufacture of these pencils. On ordinary dry
paper they give a well-defined mark that can not be re-

moved by India-rubber. When the paper is dampened
with water, the markings assume the appearance of ink.

Moistened sheets laid over the writing, under a slight

pressure, will transfer good impressions, that do not blur,

and that resemble the original in every respect.

A NEW ENAMELLING PROCESS.
Mr. J. H. Robinson, of Liverpool, England, has recent-

ly invented a process which, he claims, is not only cheap-
er, but in which the resulting product is free from those
specks of dirt which seem inseparable from the present
methods of manufacture. The new process yields ena-

mels of sufficient purity for dials and similar work, and is

not so expensive as to virtually prohibit its use for ordi-

nary purposes, such as name-plates, notice-boards, and
wall advertisements. Thin sheet-iron is first cut and
stamped to the desired shape, the edges of the plate being
turned up slightly in the usual way, so as to form a shal-

low tray, the edge serving to hold the enamel in position

during the preliminary stages of the process. The plate

is then to be made chemically clean by any of the ordina-
ry processes of pickling and scouring. The ingredients

of the enamel should be taken in the following propor-
tions, but, in some cases or for certain purposes, they
might be slightly varied; White-lead 12 ozs., arsenic 21

ozs., flint glass 8 ozs., saltpetre 3 ozs., borax 6| ozs., and
ground flint 2 ozs. These are to be powdered and mixed
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thoroughly, placed in the crucible, and fused ; but before

they are cooled they must be plunged into cold water,

which has the effect of rendering the mass very brittle.

The cakes of fused enamel are then pounded to about
the fineness of coarse sand, washed, and dried. The
powder is then ready for use. The plates of sheet-iron,

having been well cleansed and thoroughly dried, are sprin-

kled over with sufficient enamel powder to make the coat-

ing of the desired thickness, and are then placed in a

muffle, the turned-up edges retaining the swelling enamel
in position. Lettering or designs can be produced on the
surface by the ordinary means ; but if it is desired to put
them on when the enamelled plate is cold, they are first

received on paper, an impression being taken in soft black
enamel from the engraved plate, and subsequently trans-

ferred, the article being again placed in the muffle to fuse

the enamel of the design or letters. The inventor claims
that the iron back is more durable than copper, and it

certainly is cheaper. Variations in the color of the ena-
mel can of course be obtained by the addition of various
salts and earths, such as those of cobalt, peroxide of man-
ganese, protoxide of iron, etc., and similar diversity of

color can be introduced into the design or the letters.

NEW IMITATION SILVER ORNAMENTS.
In several stores in Munich various objects of art have

lately been displayed, which are remarkable for their bril-

liant silver hue. It appears that they are mere plaster
models covered with a thin coat of mica powder, which per-
fectly replaces the ordinary metallic substances. The mica
plates are first cleaned and bleached by fire, boiled in hy-
drochloric acid, and washed and dried. The material is

then finely powdered, sifted, and mingled with collodion,
which serves as a vehicle for applying the compound with
a paint-brush. The objects thus prepared can be washed
in water, and are not liable to be injured by sulphuretted
gases or dust. The collodion adheres perfectly to glass,

porcelain, wood, metal, or papier-machi. The mica can be
easily tinted in different colors, thus adding to the beauty
of the ornamentation.

NITRO-GLYCERINE.
Professor Mowbray, in a recent lecture before the

Stevens Institute of Technology, on the subject of explo-
sives, stated that nitro-glycerine is now largely made from
the fatty waste of stearine and soap factories. Its density,
which is 1.6, water being i, enables it to exercise its tie-

mendous force ; for in a given bulk, there is 60 per cent
more gaseous matter than would be contained in it were
it only of the density of water.
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NEW PROCESS OF GILDING ON GLASS.
Professor Schwarzenbach, of Berne, has recently

devised the following new method of gilding on glass :

Pure chloride of gold is dissolved in water. The solution
is filtered and diluted until, in twenty quarts of water, but
fifteen grains of gold are contained. It is then rendered
alkaline by the addition of soda. In order to reduce the
gold chloride, alcohol saturated with marsh-gas and dilut-

ed with its own volume of water is used. The reaction
which ensues results in the deposition of metallic gold
and the neutralization of the hydrochloric acid by the
soda.

In practice, to gild a plate of glass, the object is first

cleaned and placed above a second plate slightly larger, a

space of about one tenth of an inch separating the two.
Into this space the alkaline solution is poured, the reduc-
ing agent being added immediately before use. After two
or three hours' repose the gilding is solidly fixed, when
the plate may be removed and washed.

IMITATING ENAMEL ON IRON.
F. W. Oliver's process consists in producing on iron

various designs of different colors, and imitating vitro-

enamel in the following manner : A crystalline appearance
is given to tinned iron by means of a mixture of water
and sulphuric and nitric acids, applied thereon, and after-

ward washed off. An impression of a design is made on
suitable transfer paaper, on which coatings of solid white
and silver-bronze dust and colors are applied. The plate,

prepared as above, is coated with a mixture of turpentine
and copal varnish : it is then heated, and the design
transferred thereon in the usual way, and the plate is

baked and polished.

ORNAMENTATION OF COPPER AND BRONZE.
A new mode of ornamenting bronze or copper work is

described as follows : After the object has received the de-

sired form, the drawings are made with water-colors, the
body of which is white-lead. Those portions of the sur-

face which are not painted are covered with varnish. The

I

article is then placed in dilute nitric acid, whereby the
paint is dissolved, and the surface of the metal is etched
to a certain depth. The article is then washed with wa-
ter, and immediately placed in a silver or gold bath, and a
layer of the precious metal deposited by electricity on the
exposed portions. When the latter operation is finished,

the varnish is removed, and the whole surface ground or
polished, so that the ornamented portion is just even with
the rest of the surface. A specially fine effect is obtained
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by producing a black bronze of sulphuret of copper on
portions of the surface between the silver ornaments. A
copper vase then has three colors—black and white draw-
ings on a red-brown ground of suboxide of copper.

ENLARGING OF PHOTO NEGATIVES.
Among the various methods of enlarging, either sug-

gested or carried into practical operation, that explained
by Mr. V. Blanchard, at a recent meeting of the London
Photographic Society, is received with much favor.

For a small negative an enlarged transparency on glass
is obtained by the collodion process in the usual manner.
The enlarged transparency is to be fully exposed, so as to

possess every bit of detail existing in the small negative
;

and it must be a strong one, to permit its being used as a
cliche'in the printing frame. If there be any spots or de-

fects, the pencil or brush may be used freely in removing
them.

Here, then, we have obtained an enlarged, intense trans-
parency. The next step is to place this in the printing
frame in contact with a sheet of ordinary sensitized paper,
either plain or albumenized. A paper very slightly albu-
menized is found to give the most pleasing results.

When this is exposed to the light, the image printed upon
the paper is not a positive but a negative, owing to a

transparency being used as the cliche.

The printing must be carried very deep ; this is of im-
portance both as serving to secure all the detail, and also

because of the lowering of the image by the subsequent
operations. Fixing in hyposulphite of soda follows, the
toning being omitted for obvious reasons.
The paper negative, which is the result of these opera-

tions, possesses a fine red color, which is very non-actinic
and favorable to the production of bold, vigorous prints.

But as paper is dense and stops much light, it is desirable,

if not necessary, to impart to it some degree of translu-
cence, for which purpose the negative is laid upon a hot
plate or other surface, and is rubbed with white wax,
which melts, fills up the pores of, and renders translu-
cent the negative thus treated, the superfluous wax being
removed by blotting-paper.
A negative prepared in this manner is now ready to be

used in the printing frame for the production of positive
proofs, and from the fact that this new negative is upon
paper, the opportunity is afforded to those so inclined to
touch or work it up in a much easier way than could be
effected upon a glass negative. Proofs printed from a
paper negative of this kind possess the qualities characte-
ristic of the fine calotypes.
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BACKING FOR PHOTO TRANSPARENCIES.
The British Journal of Photography says : To plain and

rather thick collodion add some finely-sifted carbonate of
lead (white-lead), in the proportion of a teaspoonful to
four ounces of the collodion. Incorporate well together
by trituration or shaking, then add a few drops of castor-
oil and as much Canadian balsam as would fill the half of
a walnut-shell. Filter through muslin, if necessary. This
emulsion when poured upon glass will give a very fine

and even opal surface, and glass thus prepared will, for
the purpose under consideration, answer just as well as
the finest and most expensive opal glass, whether flashed
or pot metal.
Another opal mixture consists simply of a mixture of

collodion and negative varnish. Although very pure and
transparent when in the bottle, no sooner has the film

been formed upon a cold plate of glass and allowed to be-
come dry than the transparency gives way to a pure
translucent white, presenting a very beautiful appearance.
The mixture by means of which we made our finest spe-
cimens was composed in the proportion of an ounce of
ordinary collodion to two drachms of a retouching var-
nish, which we had made of sandarac dissolved in alcohol.
Let those of our readers who desire to examine and ex-

hibit their transparencies under the most favorable cir-

cumstances at once remove the ground glass from them,
supplying its place with a plain piece of glass rendered
opaline by one or other of the methods described, and
they will have every reason to be satisfied.

M. HUSNIK'S PROCESS OF PHOTOTYPY ON
GLASS.

The support employed is a plate of glass about six mil-

limetres in thickness, ground upon one side with fine eme-
ry. The grinding must be very carefully performed, as the
slightest scratch or unevenness is sure to be reproduced
in the picture. After a plate has been once used it re-

quires to be reground before it can be employed again.
The gelatine is removed by a strongly-alkaline solution of

chalk and soda, and the surface reground in the same
manner as before in order to remove the gelatine from the
pores of the glass. The mixture with which the plates

are first coated consists of

—

Pure albumen 25 parts.

Distilled water 45 '

Silicate of soda of commerce 8 "

mixed and beaten into a froth and left to subside. In six

or eight hours it may be filtered. To coat the plates a

large sheet of glass is accurately levelled, and one of the
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ground plates laid upon it. The above solution is then
poured on and spread by means of a strip of paper, the

surplus being returned to a separate vessel. The plate is

then drained and reared against the wall to dry. When
dry these plates will' remain good for over six months, but

should not be used on the day of their preparation. The
sensitive coating is formed as follows :

Best French gelatine i\ parts.

Water 150

After soaking for one hour the gelatine is dissolved by
means of heat. One part of bichromate of ammonia and
half a part of chloride of calcium are then added, and,

when thoroughly dissolved, the mixture is completed by
the addition of thirty parts of alcohol. This solution

when filtered is poured upon the prepared plate and dried

at a gentle heat. It is important to have the film of the
right thickness, as if it be too thick it will not resist the
scraper, while if too thin the grain of the glass*shows
through. After exposure the plate is printed in the litho-

graphic press in the ordinary way, using two inks of differ-

ent consistency and shades,

NEW PHOTO-EMULSION PROCESS.
By Henry E. Newton.—For albumenizing the plates

take the white of one egg, or 90 grains of dry albumen, if

the latter be used, and dissolve in 8 ounces water ; in an-
other vessel containing 8 ounces water put 16 drops of
carbolic acid. When the albumen is thoroughly dis-

solved, add the 8 ounces containing the carbolic acid.

Filter carefully, and flow as usual. Plates prepared with
this albumen are not affected by the alkaline developer,
and show no tendency to blister.

To prepare the emulsion, take

Ether 5 ounces.
Alcohol 3 "
Cotton 56 grains.

To each ounce of collodion, add

Bromide of Cadmium 12 grains.
Nitrate of Silver ..18 "

The silver is added by boiling in alcohol in a test-tube.

After eight or ten hours, add to each ounce 3 grains of

chloride of cobalt. This may be added dry if finely pul-
verized, and the emulsion frequently shaken for a few
hours after.

The preservative is composed of

Water 16 ounces.
Tincture of Nux Vomica 5 drachms.
Laudanum , 3 "
Alcohol 2 ounces.
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This preservative is simple, easily prepared, and will

keep.
Plates prepared with this emulsion need no washing,

but should be put into the preservative as soon as the
emulsion is sufficiently set.

This emulsion gives a dense film, and requires no back-
ing.

For developer, take

Water £ ounce.
Concentrated Ammonia J "
Bromide of Ammonium 5 grains.

This is No. 1.

Then take for No. 2, pyrogallic acid from 3 to 6 grains
to the ounce of water, using it strong if the exposure has
been short.

To develop, put into a wide-mouth viaH ounce of No. 2.

This is for a plate 5x8; and flow the plate after it has
been thoroughly washed.

If the exposure has been right, the image will soon ap-
pear ; as soon as the outlines of the picture are visible,

pour off the solution of pyro into another vial, which has
previously been supplied with 4 to 6 drops of solution
No. 1, and again flow the plate with the compound solu-
tion. The intensity of the negative comes up rapidly to
the required strength. Care must be taken not to let it

become too intense, as the color of the film after fixing

renders it very non-actinic.

Another method of development is to proceed in this

way : Make a solution of pyrogallic acid and water, any-
where from six to twelve grains to the ounce. After the
plate has been washed, flow it with this pyro solution until

the image appears and the detail is all out ; then pour the
pyro back into the bottle, as it can be used for any num-
ber of plates, its developing power not being exhausted
by repeated using. Then flow the plate with a solution of

tannin and pyrogallic acid, six grains each to the ounce
of water ; after flowing off and on a few times, or until

the action has become even over the plate, pour it off into

a bottle containing eight or ten drops of a plain silver so-
lution in water, twenty grains to the ounce (this is for a 5

x 8 plate), and again flow the plate. The intensity will

immediately begin and go on until the silver is exhausted.
If sufficient density has not been attained, wash the plate

and repeat the operation, using, however, one-half the
strength of the developing solution and silver. You will

not find it necessary to repeat the operation more than
twice. I am of opinion that more satisfactory negatives
can be obtained in this way than by using an alkali. If

after fixing they should be found too weak, they can be
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readily strengthened by proceeding as follows : Make a
strong solution of iodine in water with iodide of ammo-
nium, and to three ounces of this solution add half an
ounce of muriatic acid. Add enough of this stock solu-

tion to an ounce of water to give it a good orange color,

and flow the plate with it a few times and wash off. If

the plate has become dry, wet it before flowing with the
acid iodide solution ; after thoroughly washing, flow it

with the pyro and tannin solution, using half strength
;

pour off as before into a vial containing a few drops of the
silver solution, and proceed as when developing in the
first instance. A little acetic acid should be added to the
pyro and tannin solution. ( J 38)

TRANSPARENCIES UPON PAPER.
The best results, when viewed as transparencies, are

given by over-printed proofs, though a print of the ordi-

nary strength will generally give a fair result ; hence, in

selecting from the waste prints, choose those, preferably,

which have been rejected as too dark. The next thing to
look to is the paper upon which they have been printed,
whether Rive or Saxe. For small pictures the former is

decidedly the better of the two, though the latter, by ju-

dicious treatment, may be made to yield results in every
way equal. Examine the paper closely in order to judge
whether it will require to be rendered translucent. If it

should be a tolerably clear specimen of Rive this will not
be necessary, a simple soaking in hot water being quite
sufficient. After passing through the hot water, the
print, which should have been previously trimmed to the
desired shape, is pressed between folds of blotting-
paper, and while still damp mounted by means of starch
paste upon its final support. This will, of course, be some
form of " cut-out" mount, the print being attached there-
to by the edges only. By being mounted in a damp state,

while the paper is expanded to its full extent, it becomes,
when dry, perfectly flat and tight.

After allowing the print to dry upon its mount it may
undergo whatever further treatment may be necessary,
such as coloring, varnishing, etc.—the former operation
being always performed first, as the colors are then more
manageable. These should be what are known as "trans-
parent" colors, and may be applied either to the back or
to the front of the picture. If the photograph be applied
to such a purpose as to be required to be viewed by re-

flected as well as transmitted light, the coloring should be
done upon the front, unless it be desired to exhibit the
contrast between monochrome and color ; in the latter case,
and when the picture is merely to be viewed as a trans-
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parency, it will be better to apply the colors to the back
of the paper. It is unnecessary here to give any detailed
instructions in the art of coloring ; but we may say that
the manipulative skill involved is of the most meagre de-

scription, while by the exercise of a small amount of artis-

tic feeling most charming effects may be produced.
After coloring the picture it may, if necessary, be var-

nished or rendered translucent. As we have remarked
previously, this operation is not absolutely necessary, and
is in some instances decidedly injurious. The instances
where it will be found useful are when the paper used is

of a coarse or granular texture, or when the printing has
been carried to such a depth as to hide the detail in the
shadows and darker parts. In such cases as the latter it

is really wonderful how the application of a little varnish
brings out detail which was never expected before its ap-
plication. Various means may be employed for the pur-
pose of thus rendering the paper translucent, but all are
chargeable with the same defect, namely, that in course of
time they cause the whites of the picture to turn yellow.
The quickest, and perhaps the simplest, plan is to use
wax, either rubbing the solid substance upon the print in

contact with a hot plate, or using it in the form of solu-

tion. Better than wax for this purpose is, perhaps, pa-
raffine.

Another varnish, which has hitherto given very satis-

factory results in our hands, consists of a solution of Ca-
nada balsam in turpentine. The sample of balsam should
be as fresh and colorless as possible, and the solution
very thin ; to each ounce of it add from three to six drops
of castor or almond-oil. This is applied by means of a
brush and allowed to dry spontaneously, when it will be
found to have acquired an extremely textureless appear-
ance. The varnish should be so thin as to require a dou-
ble coating to produce the full effect ; by this means a
more even coating is obtained, while, at the same time, it

enables us to give to some pictures a greater amount of
transparency than others, according as they may require
it. A little ingenuity also enables the operator to repre-
sent sun and moonlight effects, night scenes, illumina-
tions, etc. The sun, moon, or stars can be represented
by making perforations in the desired positions on an-
other piece of paper which is mounted behind the picture.
Rows of lamps, as in street scenes at night or illumina-
tions, merely require the picture itself to be pricked with
the point of a pin where necessary. Many similar effects
will doubtless suggest themselves, and, though scarcely
coming within the bounds of photography proper,
will doubtless afford amusement to some of our readers.
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Amongst the uses to which these paper transparencies

can be applied we may mention lamp-shades, fire-screens,

lanterns, stereoscopic slides, and we have even seen them
used in window decorations. (1)

FILTERING COLLODION.

A SIMPLE and, as we have proved, efficient filter for col-

lodion was described at the South London Photographic
Society's Technical Meeting, by Mr. Murray,
of Guildford, and which has since that time
been submitted to us for examination.

It consists of two bottles, the larger of

which has a rather wide mouth, in which is

fitted a cork pierced so as to admit the mouth
of the smaller bottle, which is then inserted
in the larger, as shown in the diagram here
given.
A piece of brass tube is previously passed

through the neck of the smaller bottle, and
retained in position by a loose stuffing of cot-
ton-wool which surrounds it at the neck, and
which is prevented from falling out by means
of a small piece of string.

The collodion to be filtered is poured into
the smaller bottle, after which the tube and
the cotton are inserted—the former to such a
height as to prevent any of the collodion
from passing through it. The bottle is now

inverted, and placed in situ over the larger one, when the
collodion begins to trickle through.
The object of the glass tube, we need scarcely say, is to

provide the means for the air to pass from the lower to
the upper bottle as the former becomes filled with collo-
dion.

(1)

PRODUCTION OF PAPER.
The following statistics of paper-making are given on

the authority of Rudel, of Vienna, Austria : It appears
that there are 3960 paper-manufacturers in the world, em-
ploying 80,000 men and 180,000 women, besides the 100,000
employed in the rag-trade ; 1,809,000,000 pounds of paper
are produced annually. One half is used in printing, a
sixth for writing, and the remainder for packing and
other purposes. The United States averages 17 pounds
per head

; an Englishman consumes i\\ pounds; a Ger-
man, 8 pounds

; a Frenchman, 7 pounds ; an Italian, 3
pounds; a Spaniard i£ pound; and a Russian only 1

pound annually, on an average.
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NOVEL COUNTER-SCALE.
A scale for weighing small goods has been brought out

that presents some features of value in a new method of

arranging the weights. In place of a single beam and a
hook at the end on which to hang the extra weights, are
three beams placed side by side. Two of these are round
and serrated on top in the usual manner. The other beam
is broad and flat, and is placed in the middle, between the
others. This beam is pierced with holes along its length.
One of the small beams is for the tare. A movable
weight is fixed on this, and by moving it the weight of the
butter-box, tray, basket, or scoop may be accurately bal-

anced at pleasure. The other small beam is for ounces, and
its weight measures from half an ounce up to one pound.
For pound weights an iron ball is used. Placed in the
first hole, marked number one, it weighs one pound ; in

the next hole two, and so on up to eight pounds. An
extra weight on the end adds fifteen more pounds, if so
much is needed. In weighing, say a plate of butter, the
tare weight is first adjusted, then the pound ball is put in

the socket nearest the estimated weight. Then the fifteen-

pound weight, and lastly the ounce weight, are added, till

a half pound is measured. The weight is thus readily reck-
oned up. Fifteen pounds for that weight, two for the
ball weight, and half a pound for the ounce weight, or
seventeen and a half pounds in all. The customer looking
on can easily see the whole operation, and there is no
vexatious hunting for extra weights, no discussion about
the tare, and no deceptive "figuring" by the overdriven
"tender" and suspicious customer. (117)

NEW BUNSEN BURNER.
Instead of regulating the preadmixture of air from be-

low, it is done at the top by back-pressure, by means of

an adjustable perforated metallic plate placed over the
top of the burner-tube. When the gas is lit, small bright
green beads form on the perforations, and above them
the flame appears—not a hollow flame with a dark interior,

but a flame solid to the centre. It is a noteworthy
achievement to have proved that gas may be burnt com-
pletely in large quantities and in such a manner as to ren-

der it a useful and profitable fuel under many circumstances
where a measured quantity of heat has to be produced.
With a furnace comprising a cast-iron gas-chamber into

which twelve one-inch burners were fixed, Mr. Wallace de-

monstrated his proposition. The combustion was perfect,

whatever might be the quantity of gas passing, and was
not disturbed by sudden lighting, or turning low, or off.
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A furnace of this kind, as was explained to the meeting,

when placed below a steam-boiler, may be regulated by
means of a valve adjusted to move at any given steam-
pressure, and thus regulate the supply of fuel (that is,

gas) exactly at the rate steam is required. There will be
no deposit of soot, nor any '' striking down '' of the flame,

and no pressure is required beyond that of the ordinary
gas supply. A small steam-boiler is indispensable in

many laboratories, and in many operations in science and
the arts ; and with Mr. Wallace's furnace such a boiler

may be heated and kept under proper control. It has
been proved that a boiler of four horse-power may be kept
at work with a consumption of gas at the rate of sixpence
an hour.

IMPROVED DENTAL TOOL.
By L. F. Locke, Nashua, N. H.—A, shank of spindle,

size and shape adapted to fit the common lathe-head; B,
the head, conical ; C elastic cushion, made of rubber, coni-
cal in form, and bored ; D, sand-paper collar, made to fit

the cushion C, tightly, the several parts thus named being
all constructed so that they may easily be detached from
each other, and new ones supplied, as wear or injury may
require.

All dentists are familiar with the difficulty experienced
in shaping and polishing the plates used to support artifi-

cial teeth. Not only is the material of which they are
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composed hard to cut, but the peculiar shape of the
plates, and the numerous angles, the minute cavities, and
the delicately-formed sinuses, each requiring to be shaped
and polished, renders the task one of great labor, and re-

quiring long practice and patience. This improved tool
will shape and polish every part of the plate, and thus
avoid the difficulties named.

CHINESE WHEELBARROWS.
In commenting on an improved style of wheelbarrow,

a correspondent of the Gardener s Chonicle praises the
Chinese for the ingenuity they display in diminishing
to the last degree the labor of the man who propels
the barrow. The Chinese barrow has but one wheel,
but it is large, and placed in the centre of the bed of
the vehicle ; the entire load rests on this central wheel.
In Shanghai, thousands of these vehicles ply for hire
in the streets, the usual load being two persons, who
sit on a wooden platform on each side of the wheel,
resting one arm on a framework which rises above

v
the top of the wheel, and planting one foot in a stirrup,

made of rope. " It is by no means uncommon, however,
he adds, " to see as many as four persons conveyed with-
out any particular effort (the ground being level) by a
stalwart coolie ;" garden and farm produce is transported
in the same way, and even live-stock : the Chinese farmer
being too sensible to attempt to drive his pigs to market,
the barrow is often seen laden with a live fat hog on each
side of the wheel. •

SIMPLE FIRE-DETECTOR.
A device for indicating fire in any one of a series or

suite of rooms has been made by drawing a long iron wire
through all the rooms near the ceiling. One end is fixed
to the wall, and the other is secured to a common house-
bell hung on a spring. In each room the wire is broken
and the gap is closed by a small strip of gutta-percha.
Under each piece of gutta-percha is a short, slack piece
of chain, so that when it melts, the ends of the wire will

still be held secure. In case of a fire in any room
the gutta-percha melts (at ioo° Fahr.), and the wire is

drawn apart by a weight at the end where the bell is

placed. This frees the spring and the bell rings. The bit

of chain prevents the weight from falling, and, as each
room is provided with a different length of chain, the dis-

tance the weight has fallen records the room where the
wire parted. This is a very cheap and simple device, but
the thermo-electric alarm described elsewhere admits of

more general application and is more certain and definite

in its results.
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HOW TO MARK TOOLS.
To mark your tools, warm them slightly, and rub the

steel with wax, or hard tallow, till a film gathers. Then
scratch your name on the wax, cutting through to the

steel. A little nitric acid poured on the marking will

quickly eat out the letters. Wipe acid and wax ofi with a

hot, soft rag, and the letters will be securely etched.

SEWING-MACHINES.
From the Sewing-Machine Journal, we learn that there

were sold, during the year 1874, 602,074 sewing-machines
of the different American makes, and that, since 1853,

when the first sewing-machines were made, up to the end
of 1874, there have been in the aggregate 3,785,968 made
and sold.

NEW METHOD OF PRESERVING MEAT.
M. Tellier has described to the French Academy an

apparatus for preserving meat, by keeping it in a cold dry
chamber. The novelty of his plan consists in the employ-
ment of methylic ether, a substance that is gaseous at or-,

dinary temperatures and atmospheric pressure, but which
can be reduced to the fluid state by a pressure of eight at-

mospheres. The methylic ether is condensed and then
allowed to expand in contact with metal compartments
containing a solution of chloride of calcium, which it re-

duces to a low temperature. Air is blown through this

apparatus, its moisture is deposited as hoar-frost on the
metal, and it passes in a dry and cool state to the chamber
in which the meat is placed. It is found that the flavor
of the meat is not injured by retention in this situation
for forty or forty-five days, after which, although it re-

mains sound, it has a greasy taste.

SALICYLIC ACID.

One hundred grammes of the acid in 1000 litres of
grape-mash checked fermentation absolutely. Milk
treated with 0.04 per cent of acid remained uncoagulated
thirty-six hours longer than without it. A litre of beer
with one gramme of the acid and fully exposed to the air,

did not sour nor mould for a long time. Eggs immersed
for an hour in a solution of the acid kept sweet three
months, and fresh meat dusted over with the dry powder
kept perfectly for a number of weeks. In the treatment
of diphtheria, small-pox, typhus, and allied diseases, it has
already produced good results, and has established itself

in favor with physicians. In surgery it has also been
tried with advantage. (117)
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DRILLING PIPES FOR SPRINKLING WATER.
By F. Grinnell, Providence, R. I.—Experiment has

determined that water can be very effectively distributed
throughout the most dangerous portions of a manufacto-
ry by means of pipes arranged near the ceiling, and con-
nected with an elevated reservoir or pump, and having
numerous perforations adapted to project the water in

fine streams. It is particularly important to thus provide
those portions of cotton-mills in which fine cotton is al-

lowed to cover the floor and machinery. It is also impor-
tant in the same and other parts of mills where fibrous
material is allowed to become oily, and, consequently, lia-

ble to spontaneous combustion. I have discovered that a
hole which is large at the exterior of the pipe, but con-
tracts somewhere near the centre of the thickness, and is

continued of small diameter smoothly through to the inte-
rior, throws the water in a finer stream, and to a greater
distance, than any other form of aperture. The present
invention consists in a method of producing such holes
with economy and perfection. The exterior of the pipe
is covered with a scale which is hard, and frequently irre-

gular in its hardness, making it peculiarly trying to small
drills. I drill the large hole first. After having sunk it

until the point of the drill is nearly through the metal, I

apply a small drill adapted for the production of a small,
smooth hole, and with such drill complete the hole in the
interior of the tube.

DISINFECTANTS.
After an exhaustive series of practical tests of the va-

rious disinfectants sold in this city, embracing over fifty

kinds, Professor Elwin Waller, of Columbia College, con-
cludes that the best disinfectant is carbolic acid. About
i per cent of the mixture should consist of carbolic acid.

For prompt disinfection which is only temporary, strong
oxidizing agents, as chlorine, potash, permanganate, ni-

tric acid, etc., should be used. Of these, the cheapest and
most available is chloride of lime.

A LIVING RAFT.
The leaves of the gigantic water-lily known as the Vic-

toria Regia, in the Botanic Garden at Ghent, having at-

tained a remarkably large size, Mr. Van Hulle, the chief
gardener, recently undertook to determine their buoyant
power. One leaf easily supported a child, and did not
sink under a man. Mr. Van Hulle then heaped bricks
over its entire area and found that, before the leaf became
submerged, a weight of 761 lbs. was floated.
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IMPROVED TANK FOR PRESERVING.
John Peter Schmitz, San Francisco, Cal.—This inven-

tion relates to certain improvements in preserving appa-
ratus, and it consists in an airtight tank in which the sub-

stance to be treated is placed, the said tank having a fire-

protector and a burner inside, which latter connects
through a flexible tube with a lamp upon the outside.

The flame of the lamp abstracts ox}'gen from the air in

the tank, and substitutes therefor the preservative pro-
ducts of combustion, the flexible tube being tied, severed,
and its tied end inclosed by a screw cap when the process
of preserving is complete, and the tank and its contents
are to be stored away.

MEAT PRESERVATION.
M. E. Ador has submitted to the members of the Aca-

demic des Sciences some samples of fresh meat from Buenos
Ayres, preserved by M. Herzen's method, which consists
of soaking the quarter carcases for from twenty-four to
thirty-six hours in a solution containing two parts bi-bo-

rate of soda, two boric acid, three saltpetre, and one mu-
riate of soda, to ioo parts water. After soaking in this

pickle for a sufficient time, the meat is packed in barrels

with a small quantity of the solution ; and all that has to
be done to prepare it for use is to soak it in fresh water
for twenty-four hours. Another method is adopted by M.
Regnoso, who makes use of the compressed gases, oxy-
gen, nitrogen, hydrogen, etc., and he appears to have been
perfectly successful, as he says that he has seen the blood
run from joints of beef carved after having been subjected
to this process for forty days.

JOURNAL-BOX PAINT. -

Prof. George P. Barker has discovered a metallic
paint, which he intends for application to those parts of
machinery known as journal-boxes. Its peculiarity is

that, when heated to about one hundred and sixty degrees
Fahr., it turns from its original color, a deep clear red, to
a pure black, and immediately upon cooling resumes its

reddish hue. This will be a valuable aid to machinists
and railroad men. To discover a heated journal in a line
of shafting often requires a careful inspection of the
whole. With the use of this paint one passing along can
easily detect the trouble by the eyes resting on the spot,
the darkness of the paint indicating the same. If the
journal-boxes of cars are covered with this paint, train
hands, upon stopping at stations, can, by running along
the cars, detect at a glance whether a journal has heated.
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NEW CATTLE-ALARM FOR LOCOMOTIVES.
By E. Smith, Bloomington, 111.—This is a sort of steam

gun placed in front of the locomotive. When the engineer
discovers cattle upon the track, he first admits steam to
the barrel. The barrel is now sighted and a lever retract-

ed ; this moves a chamber, now charged with a projectile,

which admits the steam, thus projecting the projectile,

which, exploding near the animals, drives them from the
track. If a night-signal is to be made, the projectile is

ignited before expulsion, and introduced into the chamber.

GAS FOR CARS.

Julius Pintsch, of Berlin, makes his gas from oil. He
packs it in iron retorts at a. pressure of ninety pounds to

the square inch, and supplies it to the lamp through a

regulator. Some few of the Continental railways have al-

ready adopted this system of lighting. In England an ex-
perimental carriage has been fitted with it on the London
and Northwestern Railway, and has been running some
weeks. The engineer tells us that it carries gas enough in

a receiver, made of wrought-iron f inch thick, 5 feet 10

inches long, and 1 foot 4& inches diameter, at five atmo-
spheres pressure, to run twice to Holyhead and back, suf-

ficient gas being left for a further run to Chester, if ne-
cessary. In other words, the carriage carries gas for over
one thousand miles.

A LIFE-PRESERVING PILLOW.
A new life-preserving device which seems to be both

simple and practical, has recently been introduced in the
Glasgow and Montreal line of emigration steamers. It

consists of two pillows of prepared cork wood, with an
upper padding of hair covered with mattress tick. The
pillows are attached to each other in such a manner that,

when about to be used, they can be placed one on the
back and the other on the chest, and tied, the head and
shoulders thus being kept above water. The device has
been tested and has been found capable of supporting the
heaviest men breast high. The pillows are utilized as ar-

ticles of bedding, so that they are always at hand in case
of danger.

NEW FISH-TRAP.
A recently invented device for catching fish and other

game consists in having a convex silvered reflector,

placed within a suitable trap. The animal seeing its re-

flection, of lessened proportions, supposes it to be a smaller
animal, and advances to secure the prize, but is himself
Caught.
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LIFE-PRESERVING DRESS.

Captain Paul Boyton, of New-Jersey, distinguished

himself in June, 1875, by swimming across the English

Channel, between England and France, a direct distance

of over 22 miles. This he accomplished in 24 hours, using
a paddle for most of the distance. His body was inclosed

in Merriman's Life Preserving Dress, to which a sail may
be attached. We give an engraving showing the use of

the dress. Captain Boynton gave, in January, 1876, an
exhibition of the invention in the water of New-York
Bay, at the foot of York street, Jersey City.

Over 1500 persons had assembled on the piers, and the
house-tops in the vicinity were covered with spectators.

The suit worn by Capt. Boyton was a new one, weighing
21 pounds, which is six pounds heavier than the ordinary
life-saving dress. It was made especially for the higher
latitudes, and, when inflated, will float 300 pounds. It

leaves no part of the body exposed, with the exception of

a small portion of the face. With the waterproof pouch
attachment, the wearer is enabled to carry provisions for

nine days, besides water, signals, and 22 square feet of

canvas to use as a sail. The exhibition included the differ-
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ent modes of locomotion on the water, with and without
a paddle, sailing, floating, standing upright, flag-bearing,
sending dispatches by carrier-pigeon, formation of a raft

from the debris of a wreck, signals of distress with flag or
fog-horn, night signals, fishing, cooking, smoking and
reading, shooting, carrying a line, rescue of a man from
drowning, and the destruction of an enemy's ship. The
chief object of the invention is to keep the body dry,
warm and floating, in order to afford a chance of being
picked up by a passing vessel. It is impossible for the
body to sink, or, however tossed by a rough sea, to be
thrown face downward.

AUTOMATIC LUBRICATOR.
This new oiler resembles in general appearance the

brass oilers now used upon our locomotives. It consists
of a metallic cup with a short hollow stem, designed to be
screwed into the slide-valve casing. The top is closed
with a cap screwed on steam-tight, and having a feeding-
hole in the center closed by a screw. Inside of this is

hung a smaller cup, designed to hold the tallow or other
lubricant. At the bottom is a sieve, and a minute hole or
capillary. The space between the two caps communicates
freely with the steam through the base. When the engine
starts, steam enters, and, rising, flows over the top of the
smaller cup, and presses upon the surface of the tallow.
The result is, that every pulsation or increase of pressure
of the steam as the engine moves causes a single drop of

the oil to escape through the capillary, when it falls upon
the slides below. The greater the speed the greater the
flow of oil, and when the engine stops it ceases at once.
The oiler may be readily taken apart when the engine is at

rest, for removing the water of condensation and for

cleaning, and may be filled without removing the cover.

LINEN SHEATHING FOR BOATS.

The boats built for the English Arctic Expedition pre-
sent some features of interest to boat-builders. The
planking is painted heavily with marine glue, and over
this is spread stout linen cloth. When in place, it is

ironed with hot flat-irons, and the glue melts and soaks
through the cloth, and when cold, the cloth is firmly

glued down. The outside planking is then laid over all.

The built-up boats, now becoming so popular among
boating people and fishermen, have a smooth surface out-
side and in, and having no ribs, might be advantageously
covered in this way, and when painted, the boat would have
a smooth, elastic, and water-tight skin.
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WAFER CAPSULES FOR MEDICINES.
Among the latest devices for the administration of me-

dicine is the wafer capsule, by means of which any dose,
however unpalatable, can be taken without the slightest

disagreeable taste. Capsules, generally speaking, are
nothing new ; but in the present case the novelty lies in

the shape, which is much better than the gigantic elon-
gated pill form ordinarily adopted, and also in the fact

that the capsule is made of flour and water wafers, and
may be supplied to druggists empty, and may be, by the
latter, easily filled when medicines are dispensed. They
are simple disks cut out of a thin wafer sheet by hollow
punches. To render them concave, they are dampened
between cloths and placed between two curved plates of

tin, by which they are quickly shaped. The medicine is

then placed between two wafers, the rims are brought to-

gether and moistened, and a slight pressure closes the
edges tightly. Some simple apparatus for this purpose
has been devised by Mr. E. M. Boring, of Philadelphia.

NEW BLASTING POWDER.
The new blasting agent lignose, invented by Baron von

Trutzschler, Falkenstein, and apparently made of woody
fibre prepared with nitro-glycerine, has been recently
tested (we learn from Deutsche Industrie .Zeitung) in va-
rious mines in Upper Silesia. The results were on the
whole not unfavorable, but the action was not always re-

gular. The substance has not (as was at first claimed for it

by the inventor) five times the force of an equal weight
of ordinary black blasting powder, and even four times
was doubtful ; but a threefold force may be readily con-
ceded. The price fixed by von Trutzschler is $33.75 per
cwt., or three and a half times cheaper than the price of 3
cwt. of powder. The advantages of the new agent are
less danger, as it does not explode on contact with open
fire, and is difficultly exploded by friction or concussion

;

and the fact that, to effect its explosion in a blast-hole,

the strand match may be used.

CURRENT INDICATOR.
A new instrument for determining the direction and

force of deep-sea currents has lately been devised by Pro-
fessor Stahlberger, of Fiume. This apparatus is described
as consisting of an arrangement which, dropped without
line into the water, sinks to any desired depth, and then
returns to the surface ; at the instant it is dropped a sec-

ond float is liberated on the surface. As the first float

reaches the surface, its position relative to the second is

marked and measured, and from this a standard of com-
parison is obtained, by which the character of the lower
currents may be determined.
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VELOCITY—EFFECTS OF ITS INCREASE AND
ARREST.

Mr. F. J. Bramwell, C.E., in a paper read at the recent
meeting of the British Association, said : Gravity can put
into our frames a velocity in one second amounting to 20
miles an hour without injury, therefore it is reasonable to
suppose that that velocity may be taken out at the rate of

two and a quarter miles per second with even less risk of
injury ; and if we want a proof of this, one might instance
a swing at a fair. Take the case of a swing 30 feet long,
rising to the horizontal at each vibration ; when the swing
is at the lowest point, it has a velocity of 45 feet per sec-
ond, or 30 miles ; one knows it will make this half vibra-
tion and will reach its highest point in less than if sec-
onds, so that a speed of 30 miles an hour is taken out at
the rate of nearly 17 miles per second instead of the two
and a quarter miles of the passenger-train.
Another instance of rapid reduction of velocity without

injury occurs in colliery winding. The Rosebridge Col-
liery, in the neighborhood of Wigan, is nearly half a mile,
actually 806 yards deep ; the winding is done under the
minute, or at an average rate of thirty miles an hour; but
this includes the stopping and the starting ; the maximum
pace is equal to 58 miles an hour, and this 58 miles an
hour is brought to rest in from 180 to 200 yards. There
is thus, therefore, abundant evidence that the powers of
brakes may be carried yet further than they have been
without fear of injury to railway passengers from the sud-
den checking of momentum so long as the brakes are
properly applied.

A NEW FORM OF AUXILIARY AIR-PUMP.
At a meeting of the Physical Society, J. Barrett exhi-

bited an " auxiliary air-pump" which is a modification of
Poggendorif's arrangement for obtaining a Torricellian
vacuum, and is also allied in principle to the exhauster
used by Geissler in the preparation of vacuum-tubes. The
following is a description of the instrument, but it is diffi-

cult to explain its action without the aid of a diagram : A
cylindrical glass vessel containing about 60 lbs. of mercu-
ry is connected by a glass tube, £ of an inch in diame-
ter, with another similar vessel, which is placed about
eighteen inches above it. The upper vessel is divided
near the top into two parts, which are connected by a

short neck. The tube communicating with the receiver
passes into this vessel, and is alternately opened and
closed below the neck, as the mercury rises and falls, by
a floating valve. This upper vessel is in permanent con-
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nection with a glass vessel at the back of the instrument,
which is rendered vacuous in the ordinary way, and the
mercury keeps its place in the upper vessel until the
lower one is rendered vacuous by the air-pump. A plati-

num valve in the back of the upper vessel retains

a certain quantity of mercury, when the bulk of the
mercury (with which the whole vessel is filled at

the commencement of operations) falls by its weight into

the lower vessel, which, as has been stated, is rendered va-
cuous by the air-pump. The interval between the two
volumes of mercury is a Torricellian vacuum, into which
the residual air flows through the floating valve, which
again closes as the mercury rises in the upper vessel and
forces through the platinum valve, and upper column of
mercury, the air which has entered from the receiver. It

is possible to obtain a very good vacuum in a large re-

ceiver by the aid of this instrument.

ESQUIMAUX MODE OF KILLING BEARS.

The Esquimaux have been credited for having consider-
able inventive and constructive skill. Their boats are
ingeniously made, and their ice huts are arched on cor-

rect mathematical principles. A recent writer describes

a cruel but novel method in use among them for killing

bears. They sharpen the ends of a piece of whalebone a
foot or more long, then bend it double, and wrap it close-

ly in fat meat, which is exposed to the air till it freezes.

These treacherous pellets are thrown to the bear, who
bolts them down. They tbaw in his stomach ; the bent
whalebone straightens, and the sharp points pierce his

vitals, when he is readily captured.

CURIOUS FACTS ABOUT SPONGES.

With this instrument, although but lately completed,
he has already made one curious discovery—that no matter
how long a sponge may have been used, no matter how
long it may have been kept dry, its life is apparently re-

stored when it is wet. The sponge being wet with warm
water and placed in a warm room, the extremities of the
sponge, after a little while, appear to be alive, and reach
out like so many snakes. The longer they are the great-
er the motion. He had observed that wetting the sponge
with salt water seemed to increase the motion. Nearly
half of all the slender points seemed to come to life, but
after they become dry the motion ceases.
He has put upon a sponge all sorts of dust, so that they

should be under the same circumstances as the pores of
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the sponge, but nothing but the pores of the sponge ap-
peared to be in motion. Under the instrument, the
sponge has no longer the appearance of a sponge ; it ap-
pears like caverns, rocks, etc. These moving parts, when
caught with pliers, would pull out a portion of the sponge.
When there is much water in the sponge, they seem to be
satisfied, but it is as the sponge is drying gradually that
they appear to have life. The power of this instrument
was forty-two diameters.

THE RAINFALL.

The extraordinary rainfall of the past year will make
1875 memorable in the annals of meteorology. With
scarcely an exception every part of Great Britain has suf-

fered from a plague of rain ; from the Continent and from
North-America there were the same tidings of incessant
rain and vast inundations. Even in a country so far dis-

tant as China we hear of unprecedented rains. The fol-

lowing statistics concerning a rainfall that occurred in

China between last August 31st and September 1st, 1875,
will be read with astonishment. Our information is de-
rived from the bulletins of the Meteorological Observa-
tory of the Fathers of the Society of Jesus at Sikawei, on
whose accuracy of observation we may doubtless depend.
The readings show that between four and seven o'clock in

the morning of September 1st the mean rainfall per hour
was 32.7 millimetres, which makes the astonishing rate of

1.287 inch for each of those three hours. Well may the
compiler remark, "We think there are few examples of

such a figure, except in the case of waterspouts."
The total quantity that fell in the garden of the Jesuit

Observatory during the twenty-four hours that elapsed
between four o'clock on Tuesday, 31st August, and the
same hour in the afternoon of Wednesday, 1st September,
was 218 millimetres, or no less than 8.59 inches for the
rainfall of a single day. . (47)

FINDING THE MERIDIAN.

By George W. Blunt.—Take a piece of board, or any
similar material, and describe on it a number of concentric
circles. Place this in the sun ; over the centre hang
a plummet. Observe the shortest shadow from the
plummet ; the sun will then be on the meridian ; draw a
line to the centre of the circle, and that will be the true
meridian line. This will do to mark the apparent time or

to correct the compass for variation.
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HOW AMERICAN WORKMEN LIVE.

A recent annual report of the Massachusetts Bureau of

Statistics contains some interesting facts touching the
wages and manner of living of working people in that State.

It may be assumed, we think, that in no State of the
American Union is the average situation of the working-
man any better, but, if any different, will be found rather

below than above that of Massachusetts.
The statistics, upon which the facts given are based, were

gathered by personal visits of the Bureau officers in all

parts of the State, and were obtained from the workmen
in all branches of skilled and unskilled labor. Complete
returns were obtained from 397 families, and the condi-
tion of this number is presented in detail, as shown in the
following example :

CARPENTER..

Annual earnings of father (American), $760, being an
average of $2.43 per diem, paper currency.

Condition : Family numbers five, parents and three
children from three to ten years of age ; two go to school.

Have a tenement of five rooms located in a good neigh-
borhood with pleasant surroundings. The rooms are well-

furnished and the parlor carpeted. Have a sewing-ma-
chine. The family dresses well.

Food : Breakfast, hot biscuit, butter, meat or eggs, cake
and tea ; dinner, bread, butter, meat, potatoes, vegeta-
bles, pie ; supper, bread, butter, sauce, cake, and tea.

Rent $132 00 Fish $io oo
Fuel 37°° Milk 17 90
Groceries 346 22 Boots and Shoes 26 30
Meat... 8950 Clothing 5000
Dry Goods 1984 Religion 1000
Papers 8 00 Sundries 13 24
Cost of living 760 00

All of the statements are presented with this same de-
tail, and give a picture of the home economies of the
State that is both interesting and instructive to all wage la-

borers. By these statements it is shown that five families
out of 397 invested in iurniture and carpets ; 264 families,

or 66+ per cent of the whole number, expended an ave-
rage of $9 yearly for books and newspapers

; 34 per cent
paid society dues, and the same percentage devoted mo-
ney to religion. Of the 397 families, 11-f- per cent have
pianos or cabinet organs

; 34+ per cent have sewing-ma-
chines, and, in addition to this labor-saving article, many
possessed wringing machines, as will be found by reference
to the family statements : 52+ per cent had one or more
carpeted rooms, in many instances, as stated in the indi-
vidual presentations, the entire tenement of five or six



TECHNOLOGY. I9I

apartments being carpeted ; 264. per cent paid rates for

church pews.
Of the 142 families in which the father was the only

worker, the average income was $723.82. Of the 255 fa-

milies in which the wives or children assisted, the ave-
rage income was $784.38. The average income of the
families of skilled laborers (including overseers) was
$823.60, while of unskilled laborers' families $687.05
formed the average income ; and of the total expen-
diture of the 397 families, 58 per cent was required for

subsistence, 14 per cent for clothing, 16 per cent for rent,

6 per cent for fuel, and the balance of 6 per cent was de-

voted to sundry expenses.

NEW PROCESS OF PRESERVING MEAT.
By H. L. C. Sacc, Neufchatel, Switzerland.—In a bar-

rel, or other receptacle, I place, in alternate layers, the
meat which is to be preserved, and acetate of soda (C 4H 3

03,NaO), in the proportions of about one hundred pounds
of the former to about twenty-five pounds of the latter.

The thickness of the layers may vary, but I have found
that about three inches of the acetate of soda interposed
between layers of meat about one foot in thickness will

well answer the purpose. In summer, or when the atmo-
spheric temperature is elevated, the action of the acetate
of soda will be almost immediate. In winter, I prefer to
operate in rooms heated to 20 centigrade. The acetate
of soda will thus quickly absorb the water in the meat

;

but,' to complete or perfect its action, I advise that the
barrel or vessel may be turned upside down after twenty-
four hours, so that the parts which were above may come
below. At the expiration of forty-eight hours the pro-
cess is completed, and the meats may be packed in their
own brine, or they may be dried in the oen ai r. If

packed in barrels, and the brine not being sufficient to fill

the barrel, I recommend brine made by dissolving one
part of acetate of soda in three parts of water be added to
fill the barrel. The brine separated from the meats, and
half evaporated, crystallizes and regenerates from one
half to nine tenths of the acetate of soda employed.
The mother-liquors constitute an excellent meat-ex-

tract, which, as a paste, represents about three per cent
of the weight of meat employed. This extract should be
poured upon the preserved meat, to restore to it its fla-

vor of fresh meat.
For use, meats prepared in this manner should be

soaked for twenty-four hours, more or less (according to
the size of the pieces), in tepid water, to which is added
five grammes of sal-ammoniac (C1H,NH 3 ) for every litre

of water.
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SIR CHARLES WHEATSTONE.

(See Biography.)
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TERRESTRIAL MAGNETISM.
By W. E. Sawyer.—During the past year, I have de

voted considerable attention to the phenomena of the
earth's electricity, and my experiments have demonstrat-
ed that there is no such thing as terrestrial magnetism in

the sense in which the term is usually employed.
Taking as a basis the two facts that earth-belts of elec-

tricity exist, and that their direction is east and west, we
are at once brought face to face with the phenomena of

deflection of a magnetized needle by the electric current,

discovered by (Ersted in 1819, namely, that, if a magne-
tized needle be suspended parallel to a wire conductor, the
moment an electric current is sent through the wire the
needle assumes a position, at right angles to the wire, or
nearly so, thus

:

In Fig. 1 is seen the suspended magnetized needle with
its poles parallel to the wire. In Fig. 2 is seen the result
when a current of electricity is sent through the wire.
And here we have in miniature the cause of the direction
of the compass-needle. The wire in Fig. 2 represents the
earth-currents flowing east and west; and in this expe-
riment the compass-needle is beyond doubt caused to
point north and south by the earth-currents, which, flow-
ing east and west, must inevitably cause the needle to as-

sume a right-angular direction, which, as we know, is

north and south.
But we have not yet made sufficient progress. We

have, it is true, satisfactorily accounted for the direction
y
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of the needle, but we have not accounted for the dipping
of the needle, which, at the poles, is equivalent to its as-

suming a direct vertical position. Let us examine fur-

ther.

As the electric belts, surrounding the earth, and mov-
ing east and west (at least as rapidly as the diurnal revo-
lution of the earth), must form belts or circles of less and
less diameter as we approach the poles, so at the poles we
must have the effects of the ends of a helix or coil of wire ;

and what are these effects from a helix in which the elec-

tric current is flowing? Perhaps I can not better answer
and illustrate than by a diagram of a helix with a compass-
needle suspended in various positions with respect to the
longitude of the helix.

In Fig. 3 it will be observed that, at the longitudinal
centre of the helix, corresponding to the earth's equator,
the needle, bejng equally affected by both terminals of the
helix, preserves a horizontal position, but that, as we ap-
proach the terminals, the needle dips and finally inclines

to enter the helix. In this simple form we have all the
phenomena of the direction and dip of the compass-nee-
dle, the electric current, flowing in the coils of the helix
at right angles to the needle, corresponding exactly with
the electric belts encircling the earth which flow at right
angles to the needle and produce precisely the same re-

sults.

The effects of the currents flowing in a helix, it is thus
seen, are in every way the same as the effects of the elec-

tric currents encircling the earth east and west. The
theory that the phenomena of the magnetic needle are due
to the existence in the earth of a great magnet or a series
of magnets, is not only utterly improbable, in view of the
phenomena observed, as it renders the phenomena impos-
sible, but it is utterly and wholly superfluous, since we have
in the electric earth-belts ample force, and a force which we
know could not possibly fail to produce the phenomena.
Deschanel, one of the greatest of^practical students of na-
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tural philosophy, well says :
" The actual phenomena of

terrestrial magnetism are not in very close agreement
with the results which would follow from the presence of
such a magnet ... in the earth's interior, nor do they
agree well with the hypothesis of two interior magnets in-

clined at an angle to each other, which has also been pro-
posed. It would rather appear that the earth's magnetism
is distributed in a manner not reducible to any simple ex-
pression." Thus the problem is abandoned in the glamour
of an hypothetical terrestrial magnetism

;
yet the same

author gives a diagram of the lines of equal intensity in

the phenomena of the magnetic needle, and these lines

are from east to west, precisely as the direction of the
electric earth-belts, and are closely allied to the isother-
mal lines. The thermal electric belts encircling the earth,
it became apparent tome, must correspond to the isother-
mal lines, and this has been shown to be the case.
Although satisfied with the results of my experiments,

I determined to pursue the subject more thoroughly, for
the purpose of demonstrating the correctness of my de-
ductions beyond the shadow of a doubt, and I construct-
ed a wooden globe sixteen inches in diameter, and wound
it with a single layer of copper wire, in a spiral running
east and west with respect to the imaginary poles. When
completed it was as shown in Figs. 4 and 5.

I then placed a suspended compass-needle near the sur-

face of the globe, so that, when no current was traversing

the lines, the needle stood in the position shown at A.
The instant the battery was applied, however, so as to give

the electricity the direction of the earth's belts or cur-

rents, the needle assumed the position shown at B, point-

ing to the north and south poles of our miniature world.

Thus in our great world, as in this miniature world, the

earth's electric currents, moving in the direction of east

and west, deflect the magnetic needle to right angles, so

that it points north and south. By varying the strength
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of the current from the battery, by changing the position

of the needle with respect to the north and south poles,

and by so connecting the battery with different parts of

the helix surrounding the miniature globe as to preserve

the isothermal lines of force, so as, in a word, to imitate

all the varying strengths and disturbances of the earth's

electric currents, I was charmed to witness in the mi-

nutest details all the inclinations, declinations, and dis-

turbances of the needle that we witness on the earth, due
to the intensities of the electric belts in various localities,

and to numerous electric disturbances. Perhaps I can
not show more clearly than by a quotation, not only
the fact that the phenomena of the magnetic needle are

due to the electric earth-belts, but that these electric belts

are continuous, and in large part thermal and frictional,

proceeding from the sun's heat and light

:

" Besides the gradual changes which occur in terres-

trial magnetism, both as regards direction and intensity

of force, in the course of long periods of time, there are

minute fluctuations continually traceable. To a certain
extent, these are dependent on the varying position of

the sun ; but over and above all regular periodic changes,
there is a large amount of irregular fluctuations which are
invariably connected with exhibitions of aurora borealis.

They are sensibly the same at stations many miles apart,
and they affect the direction and amount of horizontal
much more than of vertical force" in the magnetic needle.
As we approach the poles of our miniature globe with

the needle, it gradually loses its horizontal direction, dip-

ping downward, just as we observe when we approach the
poles of the earth, until we reach one of the poles, when
it becomes vertical and tends to plunge into and to one
side of the helix, as indicated in Fig. 6.

The problem is clear enough when we recall to mind
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that as we travel northward upon the earth from the equa-
torial electric belt the north -pole of the needle inclines
downward at the rate of about i° for i° of latitude, until

we reach the north magnetic pole, latitude 70 5' N., lon-

gitude 96 45' W., at which point the needle points direct-

ly down to the earth.

Of the many interesting details of the phenomena ob-
served in my experiments, it is impossible to treat in the
space of a single article. At some future time I hope to
present the facts more in detail.

What we have learned and what we now know, so far as
human knowledge based upon practical experiments can
extend, may be summed up as follows :

That the earth is not a great magnet, but that the phe-
nomena of the magnetic needle are due to the electric

earth-currents, which flow at right angles to the earth's
axis.

These are, in brief, the bases of the argument
\

1. No placing of magnets in the earth can account for
the variations of the magnetic needle.

2. Even if, by a cumbersome and overdrawn hypothesis,
magnets could be placed in the earth to produce the ef-

fects observed at different places, the variations would still

be unaccounted for, for the reason that such magnets
would be permanent and without fluctuation.

3. The magnetic theory is utterly superfluous, for the
reason that the electric belts surrounding the earth, which
we know exist, could not exist without causing the mag-
netic needle to point north and south.

4. These electric belts, being thermic and frictional,
must vary in localities, and according to the situation of
the sun with respect to the earth. This we know to be
the case, for we not only find the thermic belts of equal
intensity, as exhibited in the direction of the needle,
closely allied to the isothermal lines, but we find that the
needle's perturbations are dependent upon the situation of
the sun and auroral displays.

5. The electric belts, not only theoretically, but by ac-
tual practical experiment, as we have seen, satisfactorily
account for all the observed phenomena. (83)

THE STEAM MAGNET.
M. Tommasi states that, when a current of steam under

a pressure of 5 or 6 atmospheres, is driven through a tube of
copper 0.08 to 0.12 of an inch in diameter, rolled in a spiral
about an iron cylinder, the latter becomes so highly mag-
netized that an iron needle, placed at a fraction of an inch
from it, is strongly attracted and remains magnetized dur-
ing the passage of the current.
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A NEW INDUCTION COIL.

By C. F. Brush, M.E.—The three-eighths inch iron

rod, A, is secured by a collar and nut in the base, B, and
serves as a support for the core, C, which is composed
of about 1200 iron wires (No. 20 gauge) made perfectly

straight and carefully annealed. This core is covered by
four layers of paper saturated with paraffine, then one lay-

er of the primary wire, D, which is of copper one eleventh
inch in diameter and 90 feet in length, then six layers of

paper, and, finally, the second layer of wire. The later is

not covered but is wound with a narrow strip of paper be-

tween the consecutive turns, the object of this being to
economize space. A hard rubber tube, E, incloses the
primary wire, and is 12 inches long, 2-| inches in internal

diameter, and -§• inch thick. It is held by the pieces of
wood, F, which also support the core. The secondary
wire is 30,000 feet in length, is wound in eight sections, 1,

2, 3, 4, etc., and covers eight inches of the tube, as shown.
Sections 1 and 8 contain 35 layers of wire each ; sections 7
and 2, 55 layers each ; and sections 3, 4, 5, and 6, 6j layers
each. This arrangement places most wire around the mid-
dle portion of the core, where its inductive force is greatest.
The consecutive layers of wire in each section are insu-
lated from each other by ten thicknesses of unsized paper
saturated with melted wax ; and the consecutive turns of
wire in each layer are insulated from each other by being
wound with a space of one two-hundredths of an inch be-
tween them. The wedge-shaped space between the sec-

tions is filled with paraffine, which insulates them, and the
exterior of the sections is also covered with the same ma-
terial, until the shape of the apparatus becomes as shown.
The secondary wire begins with section 1, and forms the
outside layer first ; thence it passes from layer to layer

until the innermost one is reached ; there it crosses over
to section 2, where sections 1 and 2 touch each other, and
forms the innermost layer of section 2 ; thence from layer

to layer until the outside one is reached ; thence it passes to

section 3, forming the outside layer first, and thus it pro-
ceeds until it ends in the outside layer of section 8.

The advantages of this arrangement, as regards econo-
my of space, are obvious. No insulating material being re-

quired between the sections, where the wire passes from
one to the other, none is used. But as the quantity of

wire, and consequently the tension of the induced electri-

city, increases directly as the distance from this point to-

ward the opposite edges of any two contiguous sections, so
the thickness of araffine ncreases, until finally it is thick-
est of all where insulation is most needed. A space of one
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eighth of an inch between the innermost layer of the sec-

tions and the tube D, is filled with melted paraffine, which,
together with the rubber tube itself, forms the insulation
between the primary and secondary wires.

The object in using the secondary wire bare is economy
of space. It is a matter of the greatest importance that
the whole of the secondary wire be placed as near as pos-

sible to the magnetic core, E, as the inductive force of

the latter varies inversely as the square of the distance
from its axis. The same amount of silk-covered wire
would occupy at least double the space, and would, con-
sequently, average a much greater distance from the core.

The condenser used with this coil consists of two hun-
dred and forty sheets of tinfoil, five by ten inches, ar-

ranged in the usual manner, and separated by single

sheets of varnished paper. The break-piece is Foucault's
automatic, in which the rupture of the current occurs at

the surface of mercury covered by a layer of absolute al-
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cohoh It is operated by a separate electro-magnet, which,
^however, is in connection with the primary wire of the
*coil. The instrument is provided with a commutator by
which the primary current is started, stopped, or reversed

at pleasure.
The performance of this coil is quite extraordinary for

an instrument of such small size. When operated with
two cells of Bunsen's battery, it gives sparks three and a
half inches in length ; and with one large cell of the Gre-
net battery, three-inch sparks are obtained. The sparks
are very dense, and are attended with numerous and bril-

liant ramifications. (76)

THE MAGNETIC CURVES.
Rev. G. H. Hopkins gives the following method for

fixing the curves which steel filings take when under the
action of a bar magnet. The filings, having been prepared
so as to be as nearly the same size as possible, and that size

very minute, are poured into a mortar, and a small quan-
tity of finely powdered resin is added ; these are stirred

together until the two substances are completely mixed,
and then, considerable pressure being exerted upon the
pestle, they are rubbed until the resin adheres to the
filings in a very fine coating. The filings can then be
sprinkled as usual, and the curves formed. It is best (after

the curves are formed) to heat the plane surface glass,

paper, or wood, according to convenience) over a stove or
in an oven, which easily allows it to be sufficiently as well
as uniformly heated. For projecting the curves on a
screen, the following, we believe, is a very effective me-
thod : Cover the glass with thin gum-water, allow it to
dry perfectly ; obtain the curves on dry gummed surface ;

finally, breathe on the plate ; the gum is thereby soft-

ened, and the curve permanently fixed. Substituting cor-
respondingly shaped pieces of paper for the magnets (a

pinhole can be used to indicate the north pole), the curves
can be covered with a second plate of glass, and thus pre-
served as an ordinary lantern slide.

THE JAMIN MAGNET.
There are no phenomena in physical science of which

the cause is less understood than the phenomena of
magnetism. That there are relations existing between the
latter and the phenomena of electricity is well known ;

the one produces the other, and reciprocally. But as to
what takes place within a magnetized body—what changes
occur in its interior constitution at the instant when the
magnetization begins or ends—no one has yet been able to
adduce a certain and definite explanation. To the very
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lack of this last may be ascribed the slow progress which
has been made in improving the construction of the mag-
nets themselves. The nature of the steel, its degree of
temper, the number and dimensions of the plates, their
form, the area of the polar portions in contact with the
armature, the dimensions of the armature itself, all are
important elements to be taken into consideration

; but
the sum of our knowledge, as to the selections to be made
under these divers conditions, results in an assemblage of
empirical recipes rather than in a logical and connecting
series of scientific rules.

For some four years past we have had frequent occasion
to allude to the discoveries and investigations of M. Jamin,
a distinguished French physicist, who has succeeded in
establishing a large number of important facts, thus real-
izing advances of great value in the construction of mag-
nets. While it would be impossible, in the space here at
our disposal, to review M. Jamin's work in detail, a few of
his more salient discoveries may be profitably recalled. At
the outset the investigator found himself obliged to in-

vent a method of study. The ordinary way of determin-
ing the power of a magnet consisted in applying an arma-
ture and measuring the amount of weight which, attach-
ed thereto, the magnet would sustain. This plan, besides
being crude, frequently involved error, since it may easily

happen that one magnet, in reality better than another,
will yield to a less weight, while a very slight modification
of the polar faces often results in very great differences in

the total weight which a magnet is capable of supporting.
M. Jamin's device for overcoming these difficulties con-
sists simply of a nail suspended by a string from the arm
of a balance. The nail, presented at various points of a
magnetized bar, or at corresponding points of several
bars, is attracted, and the degree of attraction is noted
by the balance, so that it is obviously easy thus to measure
the magnetism of different localities, and to compare
several magnetized plates with each other. If several
magnetized bars are superposed, it has been found that
the attraction (measured at the extremity of the assem-
blage by means of the nail) augments with the number of

bars and then becomes stationary. To illustrate, one bar
or plate attracts the nail with a certain force, say 750
grains ; two plates, superposed, exercise a force of 875
grains ; three, 1425 grains ; four, 1575 ; and five, either the
same as four, or perhaps 15 grains more. The fifth plate,

therefore, adds nothing, or nearly nothing, although it

has been magnetized in the same manner as the others,

and when tested singly is as powerful as any one of them.
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This, however, is not all ; if the plates be separated and
re-examined, it is found that they are less powerful than

before, and that their union has resulted in loss. They
have, in other words, acted upon each other unfavorably.

While the facts contained in the foregoing paragraph

are not novel, having already been pointed out by Cou-
lomb, it has been reserved for M. Jamin to discover that

they are not exceptional or fortuitous, but absolutely
constant and regular, and also to find

a means of preventing this tendency
of the superposed plates toward mu-
tual deterioration. This means is

simply the attaching, to the ends of

the bundle of plates, of pieces of soft

iron which partake of the magnetism
of the extremities. If, under these
new conditions, the experiment above
described be repeated, the fifth plate

is found to add as much as its prede-
cessors, and the number of plates may
be largely augmented before the ef-

fects which in the former case are
noticeable manifest themselves. Fi-

nally, with a certain number of plates,

20 for example, the soft iron pieces
become saturated with magnetism,
and further additions are of no value
or are mutually injurious. If, instead

of employing bars, thin ribbons of

steel be used, superposed as above
explained, the magnet invented byM.
Jamin, and represented in Fig. 1, is

obtained. The plates are curved, and
the poles, brought near together, are
separated by a piece of brass to which
they are firmly screwed. The various

advantages gained by this form, apart from those men-
tioned above, we have already discussed in detail in back
issues of this journal. Perhaps the most important is the
facility with which the magnet may be taken apart and
put together, or with which the number of plates, and
consequently the degree of magnetism, may be varied.
The latest form of magnet devised by M. Jamin is repre-

sented in Fig. 2.

The poles are of soft iron and are applied to the extre-
mities of several steel leaves, which are made broad in
proportion to their length. Singly the plates support but
very small weights ; but when combined with the iron
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end pieces, the latter absorb the magnetism, rendering
the assemblage sufficiently powerful to carry twice or

three times its own weight.

FIG. 2.

A very remarkable peculiarity of this magnet, which is

not clearly explained, is that neither pole, when tested

separately, has any very marked attractive force ; but
when the armature is applied simultaneously to both
poles, it is very strongly held, and yet the attraction does
not seem to act over any appreciable distance. It ap-

pears, in fact, that the magnetic current must be com-
pleted before the maximum force is developed. (121)

IMPROVED ELECTRO-MAGNET.
Mark A. Rice, Pentwater, Mich.—This invention con-

sists of making a number of electro-magnets with one coil,

by introducing any part of each of several bars into a coil

of insulated wire while other portions are outside of the
coil. One leg of each of several U-shaped bars will be in

the coil, and the other legs out along the exterior, or the
wire may be coiled around the parts which connect the
legs, leaving the two legs out, so that they project radially

from the ends of the coil. By this plan each magnet is

obtained nearly as strong as it would be if the others were
not inclosed, and a much greater magnetic force, from a

•given coil or given force, with less battery power, is pro-
duced.
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FIG.

A NEW MAGNETO-ELECTRIC ENGINE.
In order to investigate the induced currents produced

by the application of armatures to horseshoe magnets,
Professor W. R. Morse recently constructed the simple
apparatus represented in Fig. i. This consisted of cylin-

drical horseshoe electro-mag-
nets, the wires of which were
wound about iron cores at
the bend of the iron, so as to
form practically straight
electro-magnets with cores
horseshoe in form. A is the
coil of the electro-magnet,
and B the induction coil.

Upon exciting the electro-
magnet, induction currents
arose in the coil of fine wire,

B, both at making and breaking the circuit. These currents
were measured by a reflecting galvanometer placed in the
circuit of the coil, B, and were compared Avith those ob-
tained from the same electro-magnet by placing a straight
armature, C D, upon its poles, and then exciting the elec-

tro-magnet.
The results of experimenting show that a marked in-

crease, amounting to nearly 25 per cent in the strength of
the induction currents, is due to the application of the ar-

mature to the poles of the electro-magnet. The first in-

duced current after the removal of the armature, which
results from again making the current in the electro-mag-
net, shows the same increased effect, but the following
current, resulting from breaking the circuit of the electro-

magnet, falls to its normal amount. This is noteworthy as
indicating, according to the author, a certain molecular
change in the iron, which change is due to the application
of the armature,

FIG. 2.

r A 3

B JN

Generally, it also appears that the induction currents, re
suiting even from the employment of straight soft iron ar-
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matures which had been carefully deprived of residual mag-
netism, are more than four times as strong as those ob-
tained by merely slipping the induction coil on and off the
limits of the electro-magnet ; and when electro-magnet ar-

matures are used, the effects far surpass those obtained by
non-magnetic soft iron straight armatures.
Based on these facts, a magneto-electric engine of the fol-

lowing construction is suggested by Professor Trow-
bridge: The horseshoe armature is made to revolve
around the line, XX, Fig. 2, as an axis. It has been found
by experiment that, when a north and south pole are op-
posed, the induction currents through B and A' are in the
same direction, and those through B' and A are also in one
direction. By a suitable commutator, the currents circu-

lating through the coils on the stationary magnet can be
sent through those on the armature, and vice versa. The
residual magnetism in soft iron is sufficient to start the in-

duced currents. (7)

MAGNETS FOR ELECTRO-MOTORS.

Magnets or armatures for electro-motors may be soft-

ened as follows : Heat the iron to an even dull red heat
all over; and if the surface of the iron has not been faced
off in a machine, lightly file it to remove the scale, and
then immerse it in common soft soap, allowing it to re-

main therein until it is quite cold. Then reheat the mag-
net to an even red heat whose redness is barely percepti-
ble, and bury it in pulverized lime, wherein it must also re-

main until quite cold, when the metal will be found as soft
as it is possible to make it, and the blade of an ordinary
penknife will cut it. At the second heating the iron will

emit a light blue flame, showing the effect of the immer-
sion in the soft soap. The conductibility of the magnet
may be, by this process, very much increased.

VELOCITY OF MAGNETIZATION.
M. Deprez states that soft iron, malleable iron, and tem-

pered steel give the same results to investigations for de-
termining the rapidity of their magnetization and demagne-
tization. The duration of demagnetization is 0.00025, and
of magnetization 0.00160, second, approximately. Gray
cast-iron gives still better results, the time of magnetiza-
tion being reduced to 0.001 second. With this last metal,
therefore, the highest possible rapidity in the transmis-
sion of signals may be attained. This is due, according
to M. Deprez, to the molecular structure of the metal and
not the proportion of carbon contained.
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APPLICATION OF ARMATURES TO MAGNETS.
M. J. Jamin states that, if a single armature is placed at

the northern end of a magnet, it in no wise modifies the
magnetic condition of the southern end, which remains
bare. If the effect produced on the south side by the ap-

plication of an armature is considered, it will be found
that it takes magnetism which the steel loses, but that

this new distribution is no wise modified by putting an ar-

mature on the opposite side, or by removing one. Hence,
as regards armatures, there is an absolute independence
between the two halves of the magnet. This indepen-
dence proves a capital fact : that the application of an ar-

mature to one of the ends of the magnet occasions a new
distribution there, but neither decreases nor augments
the sum total of the magnetism there present ; the steel

loses what the armature gains. This points out a method
of determining the magnetism of steel as compared with
that of soft iron.

ELECTROPLATING IRON SURFACES.
By James Pool.—It is by no means an easy matter to

coat iron with silver. It may, however, be successfully
done if sufficient care be taken. Silver may be deposited
upon iron either directly or indirectly, the latter plan
being much the best, especially for the inexperienced
electroplater. In depositing silver upon iron, observe the
following instructions : The article should first be ren-
dered free from rust by rubbing with emery cloth, or by
dipping it into a pickle composed of sulphuric acid 2 ozs.,

hydrochloric acid 1 oz., water 1 gallon. After the article

has remained some time in this pickle, it should be taken
out and the rust removed by a brush and wet sand. If

the oxide can-not be easily cleaned off, it must be returned
to the pickle. As soon as the article is rendered bright,
it is washed in a warm solution of soda, for the purpose of
removing all grease. Lastly, it is well rinsed in hot water,
and immediately placed in the plating solution, which
should contain only about one fourth as much silver as
that used for plating copper and brass articles. The bat-
tery power must also be weak. When the object receives
a slight coating, the process may be carried on more ra-

pidly by increasing the battery power, and by placing the
article in a much stronger plating bath, using about one
ounce of silver in a gallon of solution.
The indirect method consists in first coating the iron

with copper, which insures success. Copper adheres
firmly to iron, but silver does not ; hence copper acts the
part of a go-between. After the article has been cleaned,
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as above described, it is coated with copper by placing it

in a solution composed of carbonate of potassa 4 ozs., sul-

phate of copper 2 ozs., liquid ammonia about 2 ozs., cya-
nide of potassium 6 ozs., water about 1 gallon. The sul-

phate of copper may be dissolved in warm rain-water, and.
when cold, the carbonate of potassa and ammonia added

;

the precipitate when formed is redissolved. The cyanide
of potassium should now be added, until the bluish color
disappears. Should any precipitate be found in the bot-
tom of the vessel, the clear solution may be poured from
it. The solution is worked cold, and with moderate bat-

tery power. Let the article remain in the bath until a thin
film of copper is deposited, then remove quickly, rinse in

hot water, and place in the silvering solution, where the
process may go on as rapidly as if plating a copper article.

(83)
MAGNETIZATION OF STEEL.

By M. J. Jamin.—The magnetic strata are limited
to a certain thickness, which they can never exceed.
This limit varies in different steels. It is very great
in those which are soft, and diminishes as the pro-
portion of carbon augments and as the temper is

harder. For certain bars which the author has studied
it is=Om 4 ; but he has specimens where it is below
1-10 m.m. The latter only receive what might be
called a superficial magnetic coating, the thickness of
which it is not possible to augment by increasing the inten-
sity of the current. But if the depth of the magnetization
diminishes along with the magnetic conductibility, the in-

tensity of the magnetism increases. It follows that the
quantity of magnetism is subject to two causes of in-

verse variation—the depth which increases, and the inten-

sity which lessens, as the conductivity increases.

Place a piece of white paper equidistant from, and on
one side of, the two sparks. Hold the finger so that a
shadow of it may be cast by each spark. The two sha-
dows will be seen to be most beautifully tinted with diffe-

rent delicate colors, varying according to the metal in-

serted in B.
It will be seen that the shadow thrown by A is lighted

by B, and is seen on a ground jointly illuminated by A
and B, while B's shadow, lighted by A, is seen on the same
common colored ground as before. Without these consi-

derations, it might have been supposed that the shadow
thrown by B, and lighted by the unchanging spark A,
would itself have remained unaltered. " I saw it of the co-

lors, pink, light pink, dim pink, light green, nearly white,

and yellow green ; corresponding to the introduction into

B of Bi, Ag, Sn, In, Al, and Mg respectively." (47)
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MAGNETISM OF IRON FILINGS.

De Haldat published, during 1836, in Memoires de

FAcademie of Stanislas, that he had put iron filings into a

brass tube (closed by two screw plates), which he magne-
tized by the ordinary process, and that he succeeded in

obtaining two contrary poles. The polarity slowly de-

creased when varying quantities of river sand were mixed
with the filings, while in every case it was very weak, and
disappeared when the metal grains were displaced in posi-

tion by shaking the tube. I repeated this experiment by
firmly' ramming down the iron filings into the tube, by
means of a small hydraulic press. I found that when the

filings begin to aggregate the polarity considerably aug-

ments, and continues to increase with pressure. I now
lay before your Academy some tubes, 3.2 to 4 inches long
and 1.2 inches in diameter, which attract at least as power-
fully as those made from broken pieces of good steel of the
same dimensions. As the iron filings which I used were of

unknown origin, I had some prepared under my own eyes,

from good soft iron, perfectly reduced, and without ap-
preciable coercive force ; the results were not lessened.
Thus, then, a metal which has no coercive force when it

is entire acquires it in as considerable a degree as that of
steel when it has been reduced and compressed by pres-
sure. Is it not to this fragmentary character that we
must attribute the observed polarity ? and is it not, also,

this same cause which explains the coercive force of steel?
One can not explain the distribution in a magnet without
considering it as composed of rows of very small magnetic
elements of opposite poles, reacting between themselves
at a distance ; and it is proved that the quantities of sepa-
rate magnetism in each of them increase, by this reaction,
from the extremity to the middle line. Until now it

seemed admissible that these elements are the molecules
themselves ; but the preceding experiment appears to
show they are formed of either compacted iron fragments
or small agglomerated crystals, as in steel. When, before
pressing the filings, materials which render the mass more
homogeneous are put with them, the same polarity can
no longer be given to them as before the mixture. For
example, if we make a paste of chloride of iron and filings,

and press it, we obtain, after several days, a subchloride of
iron of continued appearance, which may be filed and pol-
ished like pure iron, but which can scarcely be magne-
tized. Iron reduced by hydrogen and oxygen from scales
behaves like iron filings ; but magnetic or diamagnetic
bodies mixed with the filings notably change its faculty
of becoming magnetized. It is probable that, in very
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powerfully ramming home the powders, the coercive force
would be found to increase to a maximum, and that it will

afterwards decrease when the compactness of the frag-

ments will have given a sufficient continuity to the mass.
—

J. Jamhi, in Comfites Rendus.

EFFECTS OF STRESS UPON THE MAGNETISM
OF SOFT IRON.

In the physical laboratory at Glasgow University, Sir

William Thomson stretched steel and soft iron wire, about
twenty feet long, from the roof. An electro-magnetic he-
lix was placed round a few inches of the wire, so that the
latter could be magnetized when an electric current was
passed through the former, the induced current thus pro-
duced in a second helix outside the first being indicated
by a reflecting galvanometer. When steel wire was used,
the magnetism diminished when weights were attached to
the wire and increased when they were taken off, but when
special soft iron wire (wire almost as soft as lead) was
used, the magnetism was increased when weights were
put on, and diminished when they were Jaken off. After-
wards he discarded the electrical apparatus ; and by sus-
pending a piece of soft wire near a magnetometer con-
sisting of a needle, a small fraction of a grain in weight,
with a reflecting mirror attached, the wire was magnetized
inductively simply by the magnetism of the earth, and
changes in its magnetism were made by applying weights
and strains, the changes being then indicated by the mag-
netometer.

MAGNETIC RAILWAY RAILS.
M. Heyl, engineer of one of the German railways, in a

recent report upon the special section under his charge,
calls attention to the development of magnetism in the
rails. He says :

" I have observed that all the rails are
transformed at their extremities, after they have been
placed in position a few days, into powerful magnets, capa-
ble of attracting and of retaining a key or even a heavier
piece of metallic iron. These rails preserve their magnetism
even after they have been removed, but they lose it

gradually. When in position, however, the magnetism is

latent, only becoming free when the chairs are removed
and disappearing again when they are replaced. Hence
it is necessary to assume that two opposite poles come
together at each junction, and that each rail is a magnet,
the poles being alternately reversed throughout the line.

This production of magnetism in the rails examined is un-
doubtedly attributable to the running of the trains, and
to the shocks, friction, etc., thereby produced. The hy-
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pothesis of electric currents, induced or direct, must be
rejected, since it is negatived by experiments upon the
subject made with suitable apparatus." Although the in-

terest attaching to the fact above stated is at presnt pure-
ly scientific, it is not impossible, says the Franklin Journal,

that the magnetism thus developed may exercise an influ-

ence actually beneficial upon the stability of the roadway,
increasing the adherence to the rails and the friction. It

is possible, also, that the magnetic currents may be
stronger at the moment of the passage of the trains than
at any time, either before or after. If this should be found
to be so, the observations may acquire a still higher prac-
tical importance.

TWISTING IRON BY ELECTRICITY.
The remarkable phenomenon, first observed by Profes-

sor Gore, which consists in a very perceptible twisting of

a bar of iron by the joint effects of currents of electricity

passing longitudinally through and also around such a bar
by means of the insulated wire of an enveloping helix, has
been further investigated. Subsequent experiments have
shown that such twisting may be made to reach fully one
quarter of a revolution. It has also been ascertained that
both currents are necessary to the development of the
phenomena. Either current, when applied separately,
simply produces the effects of magnetizing the bar. The
direction of the twist is definitely related to the direction
of the current in the helix. In order to produce the full-

est effect, the currents must be simultaneous. When they
are successive, a perceptible twist results in a lesser de-

gree.

COMPASS VARIATIONS ON IRON SHIPS.
It is now believed that some of the sudden and hitherto

unaccountable changes in the deviation of the compasses
of iron ships—which are often unsuspected until alleged
as the only conceivable cause of the vessels running
ashore—are the effects of an unequal and varying distribu-
tion of heat over the iron hull. Sudden slight changes of
compass deviation, not exceeding five degrees, have been
noticed on board iron ships on our American coast, and
these are now attributed to changes in the hull, occa-
sioned by the vessel's passing from warm to cold water,
and the reverse. The warm temperature of the Gulf
Stream, taken in connection with the cold counter current,
may account for many of the suspected compass errors on
iron ships, and the devising of a remedy for this would be
an excellent subject for study on the part of an enterpris-
ing inventor.
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A FRTCTIONLESS JOINT.

By Henry Talbott, Jr.—A, Fig. i, is a horseshoe mag-
net, having a brass cross-bar, B, between the poles, with
a short extension, C, in the end of which is fixed an or-

dinary watch-jewel. F is a pendulum, with cross-bar, E
E, for an armature, terminating in a needle-point, D, rest-

ing up against the jewel, C. The weight of the pendu-
lum must be just within the power of the magnet ; and
as gravity is barely overcome, the needle-point only
touches the jewel, and the friction is infinitesimal.

However, as pendulums left free to vibrate make a re-

volution in direction in twenty-four hours, it is possible
that, when vibrating from side to side, the' magnet would
hold the cross-bar, etc. This would be obviated in part by
making the armature, E E, of a circular plate, and would
be entirely so by using the following arrangement :

A, Fig. 2, is the magnet, B B jewels in each pole, C C are
the needle-points, and D the pendulum. The whole is to
be placed under a receiver, and in both cases to vibrate
to and from the observer, not from side to side. (83)
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MAGNETIC RAILWAY LOCOMOTIVES.

In an arrangement lately devised by M. Burgin, the en-

tire axle, with its wheels, is made into one electro-magnet.

The wire is wound with increasing thickness from the

middle toward the wheels, in the case of external cranks,

but uniformly in the case of internal. With coupled
wheels the wire is so arranged that there is an alternation

of poles, the piece of rails between two poles forming the

armature. A locomotive model (without engine or boil-

er), having three pairs of wheels and internal cranks, was
placed on a line with 30 per cent incline. Five Bunsen
elements supplied the force, and a weight of 25 lbs., with
cord, passed round the axles. The machine weighed 18

lbs., and, with no current flowing, the wheels merely slid

on the rails in position ; but when the circuit was closed,

the model ran up the incline. When the brake was ap-

plied (and weight detached) the model could be held
on the steep incline if the current were passing ; but if

not, the wheels began to slide and the locomotive went
downwards with increasing pace ; but this descent was
promptly stopped when the current was made to flow
again.

A CHARCOAL BATTERY.

By John J. Blair.—In Fig. 1, the containing vessel, T,
is made of tin, into which a rod of zinc, Z, wrapped in

canvas, shown at B, is placed. The space between the tin
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and zinc is then tightly packed with small pieces of hard-
wood charcoal, C. These cells are charged with a strong
solution of potash made in hot water. In making up this
battery, the zinc of one cell is connected with the tin of
the next. This battery should be placed on an insulating
substance.
Another form of this battery is shown in Fig. 2, and a

section of two cells in Fig. 3. The containing vessels are
made of tin, T T, which are filled with charcoal, A A, to a
depth of one or two inches. A piece of canvas, C C, is

spread over the charcoal, and on this a plate of zinc, Z Z,

is placed. The blocks of wood, B B, are placed on the
zinc ; a strip of the latter is bent over the blocks so as to
connect the zinc of one cell with the tin of the next. In
charging these cells, shown in Figs. 2 and 3, the fluid of

one cell must not come in contact with the tin of the
next; if it be so, the electromotive force would only be
that of one cell. The fluid is kept concentrated by plac-

ing on the zinc plate of each cell a quantity of potash.
This is a cheap and durable form of battery of considera-
ble power; and for many purposes of experiment this

battery may be used to advantage. The current is steady,
and there are no unpleasant fumes given off, as in many
acid batteries. (83)
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NEW ELECTRO-MAGNETIC CLOCK.

Messrs. T. Cooke and Sons, of York, England, have
completed the erection of an electric motor and clock dial

in the telegraph gallery of the new buildings of the Gene-
ral Post-Office. London, which, in some points, is novel
and interesting. The hands of the large dial, which are

driven by the motor, are at a distance of about forty-five

feet from it, and are connected to it by means of iron rods
and several pair of bevel wheels for turning the bends.
The dial itself is six feet in diameter, and such is the sen-
sitiveness and power of the motor, that the connecting-
rods, bevel-wheel work, and hands, are driven by a single
LelanchS cell of small size, the current from which is

transmitted by the standard clock in the gallery. The
motor consists simply of a polarized pendulum vibrating
between two pairs of electro-magnets, carrying a double
ratchet at the upper end, the pointer of which is worked
by a vane at the top of the buildings.

ELECTRICAL SPEED-RECORDER.
The engraving represents an electrical speed-recorder,

constructed by Mr. W. Groves, of London, England. The

instrument consists of a train of clockwork, driven .by a
weight, and employed to move the strip of paper upon
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which the speeds are recorded. Two electro-magnets are

attached to the frame, and opposite their poles an arbor

is pivoted, carrying a soft iron armature ; and in connec-

tion with each armature is a bent and pointed lever, the

ends of which pass through holes in the ink-trough when
the armature is attached. These points carry on them
sufficient ink to make a dot on the paper. The trough is

divided into two compartments, one containing red and
the other black ink. The former is used to mark half se-

conds, and the latter to record the speed. The holes in

the trough are made so small that capillary attraction
prevents the ink from flowing through.
One electro-magnet is connected with a clock beating

half-seconds ; and as the pendulum passes over a mercury
cup placed immediately under the point of suspension, the
circuit with the battery is completed, and the half-seconds
are marked in dots at the edge of the strip. The other
electro-magnet is placed in connection with the contacts
for marking the speed dots ; and by counting the num-
bers of half-second marks between each black dot, the
speed is given between each contact lever.

A NEW ELECTRIC MACHINE.
The apparatus by S. C. Tisley consists essentially of an

electro-magnet with shoes, forming a groove in which a
Siemens armature is made to revolve : this is much the
same as the original machines made by Siemens and
Wheatstone, but the difference occurs in the break or com-
mutator; here there are two springs or rubbers employed
in taking the current off from the commutator. The
commutator consists of three rings ; one of these rings is

complete for three quarters of the circle, the other quar-
ter being cut away ; another ring is cut away three quar-
ters, leaving the one quarter ;~and in between these two
rings is a third ring, insulated and connected with the in-

sulated end of the wire wound round the armature ; on this

centre ring are projecting pieces, one a quarter of a
circle and the other three quarters, so arranged as to
complete the two outer circles. The rubber spring which
comes into contact with the quarter of the middle circle

is connected with the electro-magnet of the machine, and
the armature is so arranged that at the time of contact the
best magnetizing current is displayed. The other spring
rubber is in connection with the wire on the armature
during the other three quarters of its evolution ; and this

is connected with any external piece of apparatus required
to be worked.
By this arrangement, the alternate currents being uti-

lized, they are all in the same direction ; and by the length
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of contact the whole of the current is obtained in the best
condition for heating wires, decomposing water, giving an
electric light, and other usual experiments.
At present a model machine has been constructed on

this principle, the armature of which measures 5 inches
long by 2 inches in diameter, on which is wound about 50
feet of cotton-covered copper wire, No. 16 B. W. G. The
magnet has about 300 feet of covered copper wire, No. 14 B.
W. G. ; the whole instrument, without the driving gear,
weighs 26 lbs. ; with this apparatus 8 inches of platinum
wire, of 0.005 inch diameter, can be made red-hot, water is

rapidly decomposed, etc.

The armature is constructed specially to prevent the
accumulation of heat, to which every class of dynamo-
magneto-electric machine is liable. It is made in two
halves, a groove of zigzag form being cast in each half,

so that, when the two are screwed together, a continuous
channel is maintained through the bearings for a current
of cold water to pass during the whole time the machine
is at work.

NEW ELECTRIC ENGINE.
By Charles A. Hussey.—One set of electric magnets

is disposed in the direction of their length about an in-

terior rotating cylinder or wheel. The other magnets are
arranged in the interior of the stationary case, so that the
construction is that of a number of horseshoe magnets each
having one stationary and one movable leg. The long
faces of the magnets are serrated to the -depth of •$- inch, the
indentations of the wheel magnets fitting into those of the
case magnets. This, the inventor states, has been found,
while increasing the area of the faces in contact twofold,
largely at the same timeio augment the power. The coils
are wound lengthwise about the bars, and the yoke of the
horseshoe is made directly beyond the outside coil, in-

stead of at the further extremities of the bars, as is usually
the case ; so that a large portion of the metal core pro-
trudes beyond the yoke. This arrangement, we are in-

formed, has also been found to increase the power.

Professor Lovering described an acoustic method of
measuring the velocity of electricity. He stated that a
wire from Cambridge to San Francisco, thence back
through Canada to Massachusetts, about 7200 miles in all,

transmitted a message in two thirds of a second, and that
some of this time was wasted through thirteen repeat-
ers. The system proposed consisted in utilizing the
vibrations of tuning-forks, which may indicate intervals of
one ten-thousandth of a second, or even less.
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A NEW CIRCULAR COMPASS.
M. Emile Duchemin substitutes for the ordinary com-

pass-needle two concentric circles, A B, in the annexed

engraving, connected by a cross-piece, C, of aluminum or
other metal. The maximum of magnetization starts from
the N. and S. poles, and decreases to the neutral points, n
n, as is indicated by the dark shading on the circles in the
illustration.

This compass is said to be much more sensitive than the
needle, to be less affected by rolling of the ship, and to be
much less sluggish than the liquid compass. These facts

were adduced by recent French naval tests of the instru-
ment in comparison with compasses of the usual con-
struction.

COMPLETION OF THE NEW ATLANTIC TELE-
GRAPH CABLE.

After many delays and much expenditure of money,
the cable of the United States Direct Submarine Tele-
graph Company was completed on June 9, 1875. It is the
fifth cable now in use in the Atlantic service. Its con-
tract price was $6,055,000. Speed of twenty words per
minute is anticipated.

10
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PRINTING TELEGRAPH INSTRUMENTS DU-
PLEXED.

Another important step has been- successfully taken
in duplex telegraphy. The combination printing tele-

graph instruments, used to a limited extent by the

Western Union Company, have been successfully

adapted to duplex operations.' Two of these instru-

ments, specially arranged for working on the duplex
system by Mr. G. M. Phelps, are now in operation,

sending and receiving simultaneously on one wire, and
the speed at which they are worked is represented as
something remarkable. Mr. Gerrett Smith has been en-

gaged for some time past in making the necessary ar-

rangements of circuits, etc., to accomplish this, and it is a
complete success. The ease and rapidity with which these
new instruments work, and the advantages which they
possess, will be likely to lead to a more extensive use of

them by the Western Union Company. No doubt they can
be adapted to quadruplex operation also ; and with four
improved combination printers working on one wire, the
amount of business which can be transmitted will be like-

ly to astonish not only outsiders, but a large proportion
of even experienced telegraphers.

It would be another instance of the changes which time
brings about, if the printers, with their old-time recom-
mendation, " prompt, accurate, and reliable," should once
more become leading and favorite instruments for commer-
cial telegraphic purposes. (164)

THE HELIOGRAPH.
Through the general introduction of electric telegra-

phy, and the all but universal adoption of the Morse al-

phabet, it occurred to Mr. Mance to produce an instru-

ment which is very compact, very portable, easily set up,
and easily worked. Although he was first in favor of
larger instruments (which are still preferable for perma-
nent stations), he is now convinced that an instrument of
the size here described is all that is requisite. The chief
objection to the adoption of the sun telegraph is that we
can not command the sun to shine in the same manner
that we can control a galvanic battery ; and it must be
understood that Mr. Mance advocates his system only as
an auxiliary to other systems of field telegraphy.
The instrument consists of a light but firm tripod

stand, similar to those used for prismatic compasses. On
the top a plate is moved by a tangent screw which admits
of quick and slow motion, and the plate carries on a pin
a semicircular ring, which again carries on pivots the
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round mirror, the silvering of which is removed in the
centre for the space of a circle about 3-16 inch diameter.
To the plate is also attached a simple key, which is press-

ed down and springs back like an ordinary Morse key.
This key is connected with the top rim of the mirror by a
steel rod, which can be lengthened and shortened—as oc-
casion may require—by turning the handle and screwing
the rod through the small brass ball which secures it to
the edge of the mirror.

By means of the last-named adjustment and the tangent
screw, the glass can be altered, as the ever-changing po-
sition of the sun may require.

From 12 to 15 yards in front of the instrument is placed
a sighting rod. This rod is to mark a spot exactly in a
line with the centre of the heliograph and the distant sta-

tion. A metal stud marks the spot, and a wooden cross-

piece marks where the flash rests when not directed on
the opposite station.

The instrument can be set up ready for working in a
few minutes. When the exact position of the distant sta-

tion is not known, a flash of sunlight must be thrown in

the direction of the most likely points, and this must be
continued till it is answered by a flash, which indicates

that a distant signalling party is on the lookout. Then,
after releasing the tangent screw, the glass must be turn-
ed to a convenient angle, and the sighting stick must be
directed in a line with the distant station by looking
through the small aperture in the centre of the mirror.
When this is effected, the stud must be raised or lowered
till it is in the line of vision on a level with the centre of
the glass and the distant flash, and the short cross-piece
must be placed at right angles to the upright, about a
foot below the stud. After being thus adjusted, the in-

strument must not be moved.
The spot will be observed gradually to rise or fall, ac-

cording to the direction in which the sun is apparently
moving. The handle of the key, or the tangent screw, or
both, as the case may be, must be turned slightly after

every two or three words, to insure, as far as possible,

that the centre of the spot shall be on the stud when the
key is pressed down.
When the sun is rather low in the heavens, and behind

the signaller, it becomes more difficult to direct the flash

with accuracy. In consequence of the obtuseness of the
angle, the spot loses its circular form, and becomes rather
dim' when reflected on the stick. If it is required to work
frequently with the sun in this position, the employment
of a second glass on a light tripod stand is recommended.
But it would be useless here to enter more into the mi-



220 SCIENCE RECORD.

nutiae of working the instrument : suffice it to sa)' that, in

experienced hands, twelve words and more per minute
have been obtained, while others state that men—after a

fortnight's practice—could attain only from four to five

words per minute. As to the distance, 10 and 20 miles

—

and in very close weather 40 miles—have been obtained.

(101)

THE MORSE TELEGRAPH ALPHABET.
At a recent meeting of the Scottish Society of Arts,

Edinburgh, Dr. Russell, Demonstrator of Anatomy to the
University, read a paper on " The Telegraphic Alphabet
as a Branch of Technical Education in Primary Schools."

In the course of his remarks, the lecturer explained the
structure and uses of the Morse or telegraph alphabet
by means of a diagram, advocated its introduction into pri-

mary schools, and more especially into those situated
along the coast. He then proceeded to mention some of
the advantages possessed by the alphabet as a means of
communication. Among these were its extreme simplici-

ty and the ease with which it could be learned by very
young children ; that it helped to prepare for post-office
employment and a seafaring life ; that it was already
known all over the world by experts ; and that it could
be used with or without any apparatus—an advantage
which the lecturer believed was not possessed by any
other method of signalling ; that it involved no expense

;

that it formed a good alphabet for the blind ; that it de-
veloped the sense of time or rhythm ; and was important
in relation to lighthouses. Dr. Russell further stated
that the Morse alphabet had been introduced with marked
success into Kilmodan Free Church School and South
Hall Public School.

NEW STYLE OF TELEGRAPH-POLES.
At the junction of Broadway and 23d street, New- York,

is an example of a new form of telegraph-pole, of iron.
It is said to be lighter than a wooden pole of the same
height, stronger, and capable of supporting a greater
weight. It is constructed of a number of wrought-iron
bars rolled out the entire length of the pole, which bars
are placed around light cast-iron cores, arranged at proper
intervals from each other. The cores have seats or
notches to hold the bars in their places to prevent their
"Wing sideways, and the bars also have notches, into
which the cores fit to keep them from moving up or down.
Around the outside, where each core is placed, a ring or
band of wrought4ron is tightly fitted, which holds the
bars firmly in their places, and thus forms the whole into
a hght, open, and graceful column, Any number or any
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size of bars may be used, but it is found that six very-

light bars of angle-iron arranged in this way afford a
strength that fully meets that required for a telegraph-
pole of fifty feet in height. The cores are large at the base
and are made smaller as they approach the top, which
gives the column a graceful taper, and the whole is sur-
mounted by a suitable cross-head to hold the arms for the
wires. Such a column is very simply constructed and is

without a rivet throughout its entire length. No ma-
chinery or shop labor is required to put it together, other
than the making of the outside rings or bands by an ordi-
nary blacksmith, so that the pole may be ordered in

pieces and put together at the point where it is to stand.
The column is suitable not only for telegraph-poles but
for masts for iron ships, derrick masts and booms, string-
ers for bridges, lamp-posts, and a variety of other pur-
poses.

THE COKE-MANGANESE GALVANIC CELL.
The well-known Leclanch6's cell is now in use for many

purposes, giving a very constant current, but which, how-
ever, is much decreased by the resistance of the tar co-
vering the top of the porous cell, and by the decomposi-
tion of the manganese dioxide, which is transformed dur-
ing the action of the cell into oxide ; the latter oxide
closes the pores of the cell. Sergius Kern's cell is a mo-
dification of Leclanche's one, and the experiments proved
it to act very constantly.
Two parts of cleanly washed coke, and one part of man-

ganese dioxide in the state of powder, are well mixed to-

gether with a small quantity of water acidulated with some
drops of nitric acid ; the mixture then is strongly pressed
into brown paper cartridges 5 inches high and ij inches
diameter. The resulting coke-manganese cylinders are

dried in a warm place, but not over a fire, because the
heat, as it is known, decomposes the manganese dioxide.

The dried cylinders are placed in glass jars containing
concentrated solution of ammonium chloride, and sur-

rounded with zinc plates curved in the usual manner. By
this arrangement the use of porous cells is avoided, and a

battery of such elements acts more constantly ; besides

this, the construction of it is cheaper. Instead of having
glass jars, Kern uses wooden boxes, the size of the glass

jars ; the internal parts of the boxes are covered with the

following mixture, melted in an iron cup : 2 parts of wax,
10 parts of common resin (colophony), 2 parts of red lead,

and ^ part of gypsum.
The zinc of the element is the negative pole, the coke

the positive pole.
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THE PHYSICAL FORCES ARE MODES OF ETHER
PRESSURE.

Professor Challis, of Cambridge University, after

long and exhaustive researches upon galvanic and mag-
netic action, concludes that the hydro-dynamical theory
of action is alone correct. The theoretical explanation
of galvanic and magnetic phenomena is to be sought by
means of mathematical deductions. The author believes

that the science of theoretical physics, laid down in New-
ton's " Principia," is by no means confined to physical

astronomy, but comprehends the principles of all depart-

ments of natural philosophy which have relation to phy-
sical force. His conclusions on galvanic and magnetic
action have been reached in conformity with Newton's
rules and principles. The author's main conclusions, re-

lative to the modus operandi of the physical forces, to

which this system of philosophy seems to point, are

:

That they are all modes of pressure of the ether ; that

the fDrces concerned in Jight, heat, molecular attraction

and repulsion, and gravity are dynamical results of

vibrations of the ether; and that electricity and galvanic
and magnetic forces are due to its pressure in steady

motions.

THE ELECTRICAL CONDITION OF AIR IN THE
ARCTIC REGIONS.

M. Vikjander, during one of the recent Swedish expe-
ditions to the arctic regions, made extended investiga-
tions into the-electrical condition of the air there exist-

ing. All of his observations agree in showing that the
atmosphere conducts electricity at temperatures relative-

ly high, a circumstance to which may be attributed the
absence of thunder and the presence of the aurora borea-
lis. It has been suggested that this is due to the great
humidity of the air in such regions ; but it is evident that
the phenomenon must be ascribed to other causes, since
the same temperature and the same degree of humidity do
not produce a like effect in lower latitudes. At less tem-
peratures, —4° and — 13 Fahr., and below, the air isolates

better.

Generally the arctic atmosphere appears to be positive-

ly electrified, and the earth negatively. In several in-

stances, the air was effectively electric of itself, and this

not due to terrestrial induction. During certain periods

of the spring, at a time when the air isolated relatively

well, both ground and air were charged with negative
electricity. This change of electrical state of the atmo-
sphere was not a constant consequence of greater cold

;
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but when the temperature had been lowered for some
time, the air had an evident tendency toward a negative
condition.
There seems to be a natural connection between these

facts and the aurora. During the months of January and
February, the latter phenomenon appeared daily, and was
especially noticeable on the 19th and 26th days of the lat-

ter month. It then disappeared, to reappear, however,
on the 2d of March.
At the same time, changes in the electricity of the air

were observed, suggesting the theory that the negative
electricity, deprived of the possibility of discharging itself

i into the aurora, was obliged to accumulate in the lower
atmospheric strata, which isolated relatively well. From
the 2d to the nth of March, the aurora returned; and
during this period the air was in a good conducting condi-
tion, or else, when effecting isolation, was positively
charged. Subsequent to the latter date, the auroras
ceased entirely, and an interval supervened, of low tem-
perature with negatively electrified air, which lasted until

the increasing light of the season of the year precluded
further auroral observations.

A COLLODION POLARIZER.
In the Archiv Dr. Schnauss says that for some years he

has used small bags prepared from thick collodion in his

dialytic and endosmotic researches, and that, latterly,

Herr Grippon has employed collodion film peeled off clean
glass plates in his experiments with polarized light and
the radiation of heat. The collodion film polarizes re-

flected as well as transmitted light, provided the thickness
of the skin be, by exact microscopic measurements, be-
tween 0.000333 inch, in which case the angle of the greatest
polarization would be= 38°.55, and its reckoning index=
1. 5 108. The skin allows 0.91 of the heat radiating from a
luminous source of heat to be transmitted, while a dark-
ened vessel with boiling water only allowr

s 0.70 to pass
through ; but if the heat radiating from the water be but
50 , then only 0.50 passes through.
From this it will be seen that the radiation from a ves-

sel producing ioo° of heat, when transmitted through two
superposed collodion skins, still retains 0.583 of heat.

Further, the greater transparency of collodion renders it a
suitable substitute for mica in producing polarization, and
the ease with which it can be prepared counterbalances
the greater durability of the mica ; and its great dia-ther-

mometric powers recommend it as a vehicle for experi-

menting upon the radiation of heat.
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ELECTRICAL RESISTANCE OF VARIOUS METALS.
M. Benoit has measured with great precision the elec-

trical resistance of various metals at temperatures from o°

to 86o°. He employed both the method of the differential

galvanometer and of the Wheatstone's bridge, and for

each metal has measured several specimens. The mean
of these is given in the following table, the second
column giving the resistance of a wire 39.37 inches long,

and having a cross-section of 0.03 inches in ohms, and
column three the same quantity in Siemens units.

Column four gives the resistance compared with silver

:

Metal. Ohms. Siemens.

Silver, A..... 0154. .0161 100

Copper, A 0171 .0179 9°
Silver, A. (1) 0193 .0201 80
Gold, A 0217 .0227 71

Aluminum, A 0309 .0324 49.7
Magnesium, H 0423 .0443 36.4
Zinc, A, at 350 0565 .0591 27.5
Zinc, H 0594 .0621 25.9
Cadmium, H 0685 .0716 22.5

Brass, A. (2) .0691 .o7 23 22-3
Steel, A 1099 .1149 14
Tin 1161 .1214 13.3

Aluminum bronze, A. (3) n 89 .1243 13
Iron, A 1216 .1272 12.7

Palladium, A 1384 .1447 H.i
Platinum, A 1575 .1647 9.77
Thallium 1831 -1914 8.41

Lead 1985 .2075 77.60
German silver, A. (4) .... .2654 .277$ 5.80

Mercury 9564 1.0000 1.61

A, annealed ; H, hardened ; (i) silver .75 ; (2) copper 64.2, zinc 33.1, lead 0.4,
tin 0.4 ; (3) copper 90, aluminum 10

; (4) copper 50, nickel 25, zinc 25.

These results, which are all taken at o% agree closely with
those obtained by other observers. M. Benoit has ex-
tended his observations to a range of temperature much
greater than those previously employed for this purpose.
He wound the wire around a clay pipe inclosed in a muf-
fle, and immersed the whole in a bath of water, mercury,
sulphur, or cadmium, which was kept at the boiling point
by a Perret furnace. Constant temperatures of ioo°, 360 ,

440 , and 86o°were thus obtained. Various temperatures
below 360 were also obtained by a mercury bath. The mea-
sures were also corrected for expansion. Plates annexed
to his memoir, presented to the Faculty of Sciences of
Paris, show the results graphically. They show that the
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resistance increases regularly for all metals like tin, lead,

and zinc up to their points of fusion. This increase, how-
ever, differs for different metals. We notice that tin,

thallium, cadmium, zinc, lead, are found together in the
upper part of the plate ; at 200 to 230 , their resistance
has doubled. Below them are iron and steel ; for the last,

the resistance doubles at 180
,
quadruples at 430 , and at

86o° is about nine times that at o°. Palladium and plati-

num, on the other hand, increase much less, and only-

double their resistance at 400 to45o°. Gold, copper, and
silver form an intermediate group. In general, the con-
ductibility decreases more rapidly in a metal the lower its

point of fusion. Iron and steel are exceptions to this rule.

In alloys the variation is always less than in their consti-
tuents, and this is especially the case with German silver.

JOINING UP CELLS OF BATTERIES.
By A. Trotter.—The little in-

strument, of which the following
is a description, may be useful

to some of our amateur electri-

cians. It is a switch for joining-

up cells for quantity or intensity

by one movement. The engrav-
ing shows one for two cells, but
it could be made for any limited

number.
To the four binding screws are

attached the wires from the cells,

the line wires being fastened to

the outer screws. The conec-
tions on the switch are marked

in single dotted lines ; the double lines represent those

under the wooden slab on which the switch turns. When
it is moved to the right, it joins the cells for intensity, and
vice versa. The small circles are brass knobs (tipped with

platinum if preferred). The rest explains itself. It may
be of use on the lecture table.

A BRILLIANT LIGHT.
Fill a small vessel of earthenware or metal with per-

fectly dry saltpetre or nitre, press down a cavity into its

surface, and in this cavity place a piece of phosphorus
;

ignite this, and the heat given off melts a sufficient quan-

tity of the nitre to evolve oxygen enough to combine
with the phosphorus, and the effect is to produce the

most magnificent white light which chemistry can afford.
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COLLODION.
Few bodies are more easily electrified than collodion.

With the least friction by the hand, the membrane ad-

heres to the ringers. If a collodion sheet be fixed, like a

flag, to a glass tube, and waved in dry and hot air, it is

electrified. Other uses of collodion sheets here mention-

ed, are in experiments on polarization of light, on colors

of thin films, on diathermancy, on vibrations in acoustics.

M. Gripon prepares these sheets by dissolving 1.5 to 1.7

grains gun-cotton in a mixture of 50 grains alcohol and 50

grains ether. The collodion is poured on a glass plate

after the latter has been breathed upon so as to receive a

coating of moisture. When—after some hours—the col-

lodion is dry, the plate is put in water ; and a sheet of

paper having been applied and attached to the collodion

by the edges, the film is drawn off with the paper.

THE ELECTRIC LIGHT.
Dr. Wilde, of the Academy of Sciences of St. Peters-

burg, and Director of the Central Physical Observatory,
has recently made a report to the Academy upon the new
mode of producing the electric light proposed by M. La-
diguin, of that city. Since the discovery of the voltaic

arc in 1821 by Davy, many attempts have been made to
utilize it practically for illumination. But in spite of the
regulators devised for the purpose, it still remains variable
and inconstant ; being too intense, used at a single point,

it is yet incapable of division. Since the improved magne-
to-electric machines have reduced the cost of the electric

light to only one third that of coal-gas, these efforts to
utilize it have been redoubled. And, as a result, M. Ladi-
guin has made an invention which, in a very simple way,
resolves both problems, rendering the light steady, and at
the same time capable of division. It has long been
known that the electric light proper comes from the in-

tensely heated carbons which the current traverses, the
resistance of the air between them developing this heat.
So the resistance of a platinum wire placed in circuit
causes it to be highly heated ; but the light thus obtained,
though constant and entirely controllable, is too feeble
for practical use. M. Ladiguin has conceived the idea of
replacing the platinum wire in this experiment with a thin
rod of gas-carbon, and with complete success. Carbon
possesses, even at the same temperature, a much greater
light-radiating power than platinum ; its calorific capacity
is less than one half that of platinum ; it is, moreover,
a sufficiently good conductor of heat ; so that the same
quantity of heat elevates the temperature of a small rod
of carbon to nearly double that of a wire of platinum of
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the same size. Again, the resistance of the carbon em-
ployed is 250 times greater than that of platinum ; hence
it follows that a rod of carbon may be fifteen times as
thick as a wire of platinum of the same length, and yet be
heated by the same current to the same degree. Finally,
the carbon may be heated to the most intense whiteness
without the danger of fusion, to which platinum is liable.

These are some of the advantages of carbon ; its only dis-
advantage is that heated in air it burns, and so gradually
wastes. But M. Ladiguin has happily obviated this diffi-

culty by inclosing the rod of carbon in a glass cylinder
containing no oxygen and hermetically sealed. Dr. Wilde
asks, in conclusion, that the Academy recognize the
fact that M. Ladiguin has resolved the grand problem of
dividing and rendering steady the electric light, in the
simplest possible manner, and that they award him, in
consequence, the Lomonossow prize.

RELATIONS BETWEEN MAGNETISM AND THE
AURORA.

It appears from the scientific report of the Austro-Hun-
garian North Polar expedition that magnetic disturbances
are closely connected with the aurora. While in tempe-
rate zones they are the exception, they form the rule in
arctic regions ; at least the instruments are almost in con-
stant action. This is the case for the inclination, declina-
tion, and intensity needles.
The magnetic disturbances in the district visited were

of extraordinary frequence and magnitude. They were
closely conected with the aurora borealis, the disturban-
ces being the greater, the quicker and the more convulsive
the motion of the rays of the aurora, and the more intense
the prismatic colors. Quiet and regular arcs, without mo-
tion of light or radiation, exercised almost no influence
upon the needles. With all disturbances the declination
needle moved toward the east, and the horizontal intensi-

ty decreased, while the inclination increased.

Movements in an opposite sense, which were very rare,

can only be looked upon as movements of reaction. The
ways and manner of the magnetic disturbances are highly
interesting. While all other natural phenomena become
apparent to our senses, be it to the eye, ear, or touch, this

colossal natural force only shows itself by these scientific

observations, and has something mysterious and fascinat-

ing on account of its effects and phenomena being gene-
rally quite hidden from our direct perception.
The instrument upon which Lieutenant Weyprecht

placed the greatest expectations, namely, the earth-cur-
rent galvanometer, gave no results at all, through the pe-
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culiar circumstances in which the explorers were placed.
He had expected to be able to connect the aurora with the
galvanic earth currents. But as the ship was lying two
and a half German miles from land, he could not put the
collecting plates into the ground, but was obliged to bury
them in the ice. Now, as ice is no conductor, the plates
were isolated, and the galvanometer needle was but little

affected.

ARTIFICIAL LIGHT FOR PHOTOGRAPHY.
We recently adverted to a new and brilliant light, said

to be utilizable for photographic purposes, and based on
the employment of binoxide of nitrogen and sulphide of
carbon. MM. Riche and Bardy have recently conducted
a series of experiments upon this and other modes of illu-

mination, with a view of determining whether it was the
carbon or the sulphur which gave to the light its photo-
genic properties, and as to whether it were possible to
construct a lamp simpler in form and free from the dan-
ger of explosion incident to the use of the gases above
named. The result of their investigations shows the fol-

lowing comparative statement of photogenic power

:

Oxyhydric and Drummond light, I ; zinc burning in oxy-
gen, 4; magnesium lamp, 5 ; binoxide of nitrogen with
sulphide of carbon, 6, and a jet of oxygen delivered upon
sulphur, 8. From this it appears that the mixture of bi-

noxide of nitrogen and sulphide of carbon is useless,
since the simpler light last mentioned is more advan-
tageous. The fumes of sulphurous acid arising from the
latter are easily conducted away by a bell placed above
the flame, communicating with the chimney of the apart-
ment, and so producing an upward draft. (83)

ACTINIC LIGHT.
When the vapor of bisulphide of carbon is mixed with

nitric oxide gas, the mixture, on ignition, burns with
an intensely luminous flame of high actinic power, but
of only momentary duration. MM. Delachanel and
Mermet have, however, recently succeeded in producing
a lamp in which this gaseous mixture may be convenient-
ly burnt, and thus applied to photographic purposes. The
mixed gases are burnt in a kind of Bunsen's burner, the
products of combustion being rapidly carried off by a
chimney. For the purposes of the photographer, this
new flame is said to be superior to that of the magne-
sium lamp, while it is estimated to have twice the chemi-
cal power of the oxyhydrogen flame, and three times that
of the electric light. A flexible tube may be used to con-
vey the products of combustion to a chimney. (73)
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FIGURES PRINTED BY LIGHTNING.
Persons who are killed by lightning-stroke are fre-

quently found marked about the body in a peculiar man-
ner, the lines being grouped into semblance of the trunk
and branches of a tree. In case the casualty actually hap-
pens anywhere in the vicinity of a tree, the ramifications

are attributed to some mysterious property of the light-

ning, which reproduces on the body (as was stated in a
published instance) " the fibres, leaves, and branches with
photographic accuracy."
Mr. C. Tomlinson, in a communication to Nature, states

that the trees have nothing to do with the figures, which
are produced directly by the lightning. The same mark-
ings may be found in sheets of crown glass by passing
over them the contents of a Leyden jar. The writer, how-
ever, mentions a variety of curious phenomena in which
horseshoes, metallic numbers, etc., have been found repro-

duced on the persons of people struck in their neigh-
borhood. Mr. C. F. Varley throws light on these last

mentioned cases in giving the record of an accidental ob
servation made during the working of a Holtz electrical

machine, the poles of which were furnished with brass
balls about an inch in diameter. Noticing some specks on
the ball of the positive pole, Mr. Varley tried to wipe them
off with a silk handkerchief, but in vain. He then exam-
ined the negative pole, and discovered a minute speck
corresponding to the spots on the positive pole. This
pole sometimes exhibits a glow; and if in this state three
or four bits of wax, or even a drop or two of water, be
placed on the negative pole, corresponding non-luminous
spots appear on the positive pole. Hence it is evident
that lines of force exist between the two poles, by means
of which we may telegraph through the air from the ne-
gative to the positive pole. And in explanation of the
above cases, in which the lightning burn on the skin is of

the same shape as the object from which the charge pro-
ceeded, all that is necessary is that the object be + to the
horseshoe, brass number, etc., the discharge being a nega-
tive one.

SPECTRUM-PHOTOGRAPHS.
H. W. Vogel describes a simple apparatus for photo-

graphing the spectrum of the sun, or other spectra. He
removes the lens from an ordinary photographic camera,
and replaces it by a pocket spectroscope, fitted into the
aperture by means of a blackened cork. The sun's rays
are allowed to fall on the apparatus parallel to the axis of
the spectroscope. The lines, though not very sharp, are
sufficiently so for many purposes, e.g., for the comparison
of absorption spectra. (42-88)
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A BRILLIANT LIGHT.

Professor John Spiller communicates to the London
Photographic Society the following method for a tempo-
rary light of great power, useful for photo and other pur-

poses :

" When common saltpetre (nitrate of potassium) is heat-

ed to a temperature somewhat beyond the point of fusion

in a hard glass tube or porcelain capsule mounted over a

spirit-lamp, and small pieces of sulphur are then succes-

sively introduced, a deflagration ensues, accompanied by
the emission of an exceedingly brilliant white light, which
is maintained as long as any of the sulphur remains float-

ing as a molten globule in the fluid nitrate.

"The cost of this light is very trifling, both ingredients

being remarkably cheap. One ounce of nitre melted, and
fed with sulphur at the rate of eight or ten grains at a time,

will keep up a brilliant light for about ten minutes, at the
cost of materials of one cent; but it must be confessed that

the wear and tear of apparatus, from the intensity of the
heat, adds to the cost of production.
"To guard against fracture or actual perforation of the

glass during the course of the experiment, it is necessary
to provide a tin tray into which the fluid contents of the
flask may drop in case of accident. An ordinary spirit-

lamp is found to give sufficient heat to melt the nitre and
start the reaction ; when once the light is produced, the
spirit-lamp may be removed, or the holder supporting the
flask turned aside. Short lengths of stout ' combustion
tubing,' closed at one end, serve exceedingly well for

making the experiment, this kind of glass being so diffi-

cultly fusible. If iron capsules be employed, it is only
possible to work with the top light, which may, however,
be reflected to any required angle ; and with porcelain
crucibles much of the effect is lost by the partial opacity
of the material, In the event of the nitre-sulphur light
being required to be maintained for a lengthened period,
it would, of course, be desirable to provide some kind of
chimney to carry off the gaseous products of combustion,
or absorb the sulphurous acid with peroxide of manganese.
"With respect to the actinic value of the light, I find

that from three to five seconds' exposure, according
to the density of the negative, is sufficient to give a
collodion transparency at a distance of a foot from the
source of light, when produced on a small scale. The
maintenance of a constant degree of intensity is, perhaps,
one of the points open to future improvement.

" I have tried the use of nitrate of sodium in place of the
ordinary saltpetre, and experimented with various metal-
lic sulphides and finely divided metals ; but none of these
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answered so well as the simple attack of sulphur, in the
form of roll brimstone, by melted nitre. Their spectra
also appeared to be more limited. With the chlorate of
potassium and sulphur a light of dazzling brilliancy is

emitted ; but the deflagration is very violent, and white
fumes are given off by reason of the greater volatility of the
chloride ot potassium—a by-product in this reaction.

M In conclusion, I have only to state that no claim of

novelty is set up for any thing beyond the photographic
use of the nitre-sulphur light."

A NEW LIGHT.
Considerable attention is now being given in Paris to

a new lamp, the invention of Messrs. B. Delachanal and A.
Mermet, and intended for photographic and other pur-
poses where a brilliant light is required.
The media employed are carbon sulphide and binoxide

of nitrogen. Ignition of binoxide of nitrogen containing
vapor of carbon sulphide produces a brilliant flame of a
violet-blue tint, peculiarly rich in chemical rays. The
carbon sulphide lamp by which this flame is produced
continuously is constructed simply of a flask with two tu-

bulures, the vessel having about 30.5 cubic inches capaci-
ty. The flask is filled with spongy fragments of coke, or,

better, of dried pumice, which imbibes the carbon sul-

phide. Through the central tubulure passes a tube to
within a short distance of the bottom ; in the other mouth
or tubulure is fixed a tube of larger diameter, about 7.85

inches in length. The latter tube is of glass or metal, and
contains an arrangement acting as a safety-valve as well
as impeding return of the gas and preventing explosion.
Binoxide of nitrogen is passed by this tube into the flask,

and the gaseous mixture is conducted by a caoutchouc
tube to a kind of Bunsen burner, from which has been
removed the air-port and the cone regulating the supply
of gas. The binoxide of nitrogen is produced by a St.

Claire Deville apparatus ; but instead of decomposing ni-

tric acid by copper, which would be too expensive, a mix-
ture of nitric and sulphuric acid is caused to act upon iron.

The flame, which is about 10 inches in height, possesses
high photogenic properties, and is much superior to the
light obtained from the magnesium ribbon. The appara-
tus is nearly as portable, the mixed acid being contained
in one vessel which communicates by a tube with a vessel
containing fragments of iron. Supply is regulated by a
cock. The flame is constant, unlike that of the electric

light, and is not subject to spontaneous extinctions like

the magnesium lamp. Photographs of human subjects
are obtained in a less exposure than fourteen seconds.
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Photometric tests show (flame for flame, per measure)

about twice the power of the oxyhydrogen light.

The inventors are studying the question of develop-

ment of the green coloring matter of plants by means of

this light. The experiments are being made in M. Dumas'
laboratory at the Central School of Paris, and the result

will shortly be made public.

GLYCERINE AS AN ILLUMINATING MATERIAL.

M. Schering states that glycerine may be burned in

any lamp so long as the flame is kept on a level with the
liquid. The latter, on account of its consistence, will not
ascend an elevated wick. As the flame, like that of alco-

hol, is almost colorless, and as the material is especially

adapted for absorbing a large proportion of saline substan-
ces, M. Schering has recently made experiments in color-

ing the flame with various bodies, and with satisfactory re-

sults. By introducing substances rich in carbon, it ap-
pears that the flame may be rendered suitable for illumi-

nating purposes. The low price of glycerine, and its pro-
perty of not volatilizing at high temperatures, add to its

advantages in this direction.

THE ELECTRIC LIGHT AS A MILITARY SIGNAL.
The roof of the Siemens-Halske factory, at Berlin, was

recently the scene of a series of experiments with the elec-

tric light, which filled all the streets in the vicinity with a
crowd staring with astonishment at a supposed wonder-
ful natural phenomenon up in the clouds. The apparatus,
which gave a light so powerful that ordinary writing could
be read by its illumination at a mile distance, was arranged
with an inclosed mirror, so that the rays were projected
against the clouds, which served as a screen. In front of
the mirror the signals were made, and these were repeat-
ed, of course on a gigantic scale, in the clouds. The light

is to be adopted by the German army for night-signalling.

A MATCH UNDER THE MICROSCOPE.
By H. A. Walker.—Those who are fond of investiga-

tions with the microscope will find a beautiful object in

the head of an ordinary parlor match.
Strike the match, and blow it out as soon as the head

has fused sufficiently to cause protuberances to form on
it ; on that part of the head which took fire first, will be
found a white, spongy formation, which, under the micro-
scope and with a bright sunlight on it, has the appearance
of diamonds, crystals, snow, frost, ice, silver, and jet, no
two matches giving the same combination or arrangement.
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THE OXY-SULPHUR LIGHT.

We had a small sheet-iron retort of the usual conical

form. The delivery tube of this we loosely plugged to act

as a safety-valve, if necessary, and in the lid we drilled a

hole and screwed four inches of quarter-inch brass lube.

Through a hole in the side of this was inserted a piece of

much smaller tube, closed by hammering the end, and
having the closing pierced by a fine hole. By this ar-

rangement we had the larger tube in communication with
the interior of the retort, and in the centre of that tube,
and rising a little higher than the level of its mouth, a
smaller tube coming out at the side and long enough to
enable a rubber tube to be attached—an arrangement, in

fact, very much like the ordinary form of blow-through
oxyhydrogen burner. A quantity of sulphur was placed
in the retort, and sufficient heat applied to raise the
temperature to about 725 Fahr., the point at which it va-
porizes. The end of the smaller tube was attached to the
oxygen bag—one containing four cubic feet—and a four-
teen-pound weight applied, which was found amply suf-

ficient. When the vapor of sulphur made its appearance,
the oxygen was turned on, and the result was a steady
flame of about two inches in length, and of such intensity
that, although we had not an opportunity then of trying
it, we are sure a small statuette could have been photo-
graphed by it in a few seconds.
The product of combustion—sulphurous acid—may

easily be got rid of if there be in the room a suitable chim-
ney ; but even without that, there is no difficulty in render-
ing it so harmless that the operation may be carried on
in a drawing-room. (83)

VELOCITY OF LIGHT.

Professor Cornu, of the Ecole Politechnique, Paris, has
put into successful use a new instrument for measuring
the velocity of light between two stations, in which an
electrical registering apparatus is used, giving, it is be-
lieved, more accurate measurements than the well-known
toothed wheel arrangement of Fizeau. Foucault fixed the
velocity of light, by his instrument, at 185,1 57 miles per sec-
ond. Professor Cornu, by his new instrument, fixes the
velocity of light at 186,660 miles per second, or 1503 miles
faster per second than Foucault.

Among recent curious inventions is the application of
the camera obscura to a railroad-car, imparting to the tra-

velling and wondering beholder a moving diminutive pic-

ture of the country through which he is passing.
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A CURIOUS OCULAR ILLUSION.

It is generally believed that the minute striae which ap-
pear upon diatoms under the microscope are in reality

an assemblage of hexagons, as the striae resolve them-
selves into an assemblage of such figures when subjected
to higher magnifying powers. M. Nachet, the celebrated
French microscopist, describes in a recent number of La
Nature an odd optical illusion which, he states, accounts
for the figures on the diatoms appearing as hexagons,
when, in reality, they are spherical in shape.

FIG. I.

FIG. 2.

•"IMS'-

The reader can see for himself, from the diagrams given
herewith, that M. Nachet's conclusion is without doubt
correct. The large circular dots in Fig. i are drawn as
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nearly as possible in positions similar to those of the sup-
posed hexagons on a very beautiful diatom, called pleuro-

sig7na angulata. If the figure be looked at for a moment,
especially through the eyelashes, that is, with the eyes

fig. 3.

nearly closed, the circles will instantly appear as hexa-
gons. This effect is all the more striking in Fig. 2,

which is the same reduced by photo-engraving. Fig. 3
is a negative reproduction of Fig. 2, by the same process.
The curious effect of irradiation is noticeable by comparing
the last two diagrams, the white circles, though of exactly
the same size, appearing much the larger.

NEW PHENOMENA OF SOLAR RADIATION.
M. Desains has recently examined the variations which

the calorific solar rays undergo at the sa.me time in point
of intensity and with reference to their transmissibility
through water. He expresses the results reached in ta-

bles which show the quantity of heat arising at noon dur-
ing one minute, and at different periods of the year, on an
area of 1.6 square inches. The numbers vary very slight-

ly, ranging from 1 to 1.3. The minimum was observed in

January, 1875, and the maximum in June, 1874. Another
table shows how the quantity of solar heat varies in tra-

versing 0.32 inch of water in a minute, at noon. On April
25th last, the sky being clear, sixty-three per cent of the
radiation was transmitted. In June and July, 1874, the
proportion reached seventy-two per cent. M. Desain de-
duces from his results the curious fact that an increased
transmissibility of the radiations is related to the presence
of greater or smaller quantities of watery vapor in the
high atmospheric regions. Facile transmissibility indi-

cates cloudy weather on the following day ; and on the
other hand, when the reverse is the case, permanently fair

weather may be expected.
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AN EXPERIMENTAL AURORA.
M. Lynstrom, of the University of Helsingfors, has

sent to the Geographical Exhibition, Paris, an interesting

instrument invented by him to demonstrate that aurorse

are produced by electrical currents passing through the
atmosphere in the polar regions. Our illustration will

give an idea of the apparatus.

< a-'-;

A is an electrical machine, the negative pole being con-
nected with a copper sphere and the positive with the
earth. S S' are of ebonite, as well as R R d d, so that
B is quite isolated, as the earth in the space. B is

surrounded by the atmosphere, a' a' a' a' a' are a series
of Geissler tubes with copper ends above and below. All
the upper ends are connected with a wire which goes to
the earth, consequently a current runs in the direction of
the arrows through the air, and the Geissler tubes become
luminous when the electrical machine is set in operation.
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These Geissler tubes represent the upper part of the atmo-
sphere which becomes luminous when the aurora borealis

is observed in the northern hemisphere. The phenomena
produced by the Lynstrom apparatus are quite consistent
with the theory, advocated by Swedish observers, that
electrical currents emanating from the earth and pene-
trating into the upper regions produce aurorae in both he-
mispheres. The experiment, says Nature, differs from the
apparatus of M. De la Rive, who placed his current in
vacuo, and did not show the property of ordinary atmo-
spheric air of allowing to pass unobserved, at the pressure
of 2 feet 6|- inches, a stream of electricity which illumi-

nates a rarified atmosphere. The experiment was most
attractive, and hundreds of persons witnessed it every
day.

FLUORESCENCE OF BODIES IN CASTOR-OIL.
Charles Horner states that certain natural organic

coloring matters, which exhibited no fluorescence when in

aqueous or alcoholic solution, were observed to fluoresce
brightly when dissolved in castor-oil ; while other sub-
stances, possessing naturally a faint fluorescence, were
found to have this property considerably augmented.

In this solvent, cudbear exhibited a brilliant orange-co-
lored light, and extracts of logwood and camwood a pow-
erful apple-green fluorescence. The well-known fluores-

cent light of turmeric solutions was increased in brilliancy

at least three-fold, and is described as a vivid emerald-
green fluorescence, comparable only with the appearance
presented by the best uranium glass under similar circum-
stances. It is suggested, therefore, that, in studying the
phenomena of fluorescence, advantage should be taken,
when possible, of the solvent property of castor-oil.

A SOLAR ENGINE.
M. Mouchot has recently exhibited to the French Aca-

demy of Sciences a simple form of solar engine. It con-
sists of a cone of polished tin, reversed and arranged so
that its interior can be adjusted toward the sun. In the
axis of the vessel is suspended a large flask of white glass,

inside of which is a metal boiler covered with lampblack.
The rays, concentrated by the mirror-like surface of the
cone, traverse the glass easily, and are accumulated on the
boiler, in which they speedily produce an ebullition of the
water, and steam sufficient to drive a miniature engine.
By increasing the dimensions of the apparatus, M. Mou-
chot has obtained a utilizable force, and produced, after

three quarters of an hour exposure to the sun, a boiler

pressure of 60 lbs. of steam.
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THE USE OF THE HAND AS AN OPTICAL IN-
STRUMENT.

Dr. F. Thomas, of Uhrdorf, observes that, although art-

ists are well aware of the advantages of monocular vision

and the use of the hand as an impromptu stereoscope for

the inspection of pictures, the public generally knows
nothing of them.
And yet, how different is the appearance of a really good

picture thus seen and the same viewed in the ordinary way
by binocular vision! Regarding it with a single eye through
the hollow of the hand as through a stereoscope, we get a
relief, a substance, which otherwise is more or less want-
ing ; in a word, we get the third dimension, depth, which is

indispensable to realistic effect. Nor is the method appli-

cable to the contents of picture galleries alone ; every pho-
tograph, every engraving and print of correct design, may
be beneficially treated in the same way. As with the stereo-

scope, so with its impromptu substitute, we get increased
focal length, and with it the several artistic advantages
thence accruing. On the other hand, defects in drawing are

ruthlessly exposed by the same means. Trifling errors in

perspective, which might have passed unnoticed under
ordinary circumstances, stand revealed in their full de-

formity.
With juster perceptions of the magnitude and relative

dimensions of objects, monocular vision, combined with
the stereoscopic use of the hand, gives us also a correcter
appreciation of the effects of reflected light. And this ap-
plies not only to the confused appearance occasioned by
the interposition of highly reflective media between the
object and the observer, but also to artificial reproduc-
tions of the same effect.

A point ignored in every treatise to which Dr. Thomas
has had access is the effect of the hand, when thus used,
in modifying or correcting our perceptions of color. The
rays of the setting sun are flooding the landscape with
golden light. Prominent in the distance stands forth a
church-tower lighted up with a rich orange glow. By re-
garding it attentively through the hollow of the hand, and
opening and closing the latter suitably, the tower can be
made to assume any intermediate tint between the white
it really is and the orange it has assumed in the rays of
the western sun. The woods, too, dark, sombre, and
night-like to the unaided vision, in like manner can be
made to resume the hues they wore in the broad light of
noonday. A bright patch on the far distance shows a soft
subdued white, and we notice then for the first time that to
the unassisted eye it presents a bright golden color.
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Indeed, our conceptions of color are mainly dependent
on comparison—contrast. But these are quite inadequate
to enable us, under all circumstances, to detect and discri-

minate between minor differences of shade by ordinary
unaided binocular vision. For that purpose, we must
have recourse to the hollow of the hand, looking through
it at the object with one eye, and comparing the effect ob-
served with that produced on the other and unshaded eye.
Both eyes may be open.

In such cases, the chief point is not monocular vision,
but the shading of the eye by the hand thus applied. As
with a Nicol's prism, we thus restore the equilibrium of
the blue light diffused through the atmospheric regions

—

which in the landscape above referred to was overpowered
by its complementary color, the orange emanating from
the sinking sun—and are so enabled to see objects under
the hues they would present when viewed by the white
light of a noontide sun. (83)

DEFECTS OF THE HUMAN EYE AS REGARDS
ACHROMATISM.

A paper recently read on this subject before the Physi-
cal Society of London, by Professor H. M'Leod. He said
that the eye has been thought to be achromatic because it

is so practically ; but it is easy to offer abundant evidence
of the defects of the organ in this respect. For instance,
to short-sighted persons the moon appears to have a blue
fringe. In using the spectroscope the red and blue ends
of the spectrum can not be seen with equal distinctness
without adjusting the focussing glass. A black patch of
paper on a blue ground appears to have a fringed edge if

viewed from even a short instance ; while a black patch
on a red ground, when observed under similar conditions,
has a perfectly distinct margin. Professor M'Leod then
explained that the overlapping of images in the eye pro-
duces the mental impression that there is no want of
achromatism. It is interesting to note that Wollaston con-
sidered that the colored bands of the spectrum were real-
ly divided by the black (Fraunhofer) lines ; and his state-
ment that the red end of the spectrum does not appear to
have a boundary line "because the eye is not competent
to converge the red rays properly," shows that he had
very nearly, if not quite, discovered the achromatic defects
of the eye. Dr. Young ascribes to Wollaston the merit of
having observed that when a luminous point is viewed
through a prism, the blue end appears to be wider than
the red, the eye being incapable of recognizing that the
spectrum has the same width throughout its entire length.
An experiment was exhibited to show the relative dis-
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tinctness of a dark line on grounds of various colors. A
string or wire was so arranged that its shadow traversed
the entire length of the spectrum, which was thrown on a
screen by an electric lamp. When viewed from a short
distance the edges of the shadow appeared to be sharp at

the red end, but gradually became less distinct, until at

the blue end nothing but a blurred line remained. (15)

NEW SNOW SPECTACLES.
Mr. William White Cooper, oculist, London, has de-

vised a new kind of spectacles to prevent snow-blindness.
It is well known that long exposure to the glare of the in-

tense white of the snow in the polar regions is most harmful
to the sight ; to meet this difficulty, spectacles of green tint-

ed glass, surrounded by gauze, have been proposed.
These will, however, fail in practice, as the glass part of

the spectacles is liable to get dim and cloudy, while the
gauze and the wire, by means of which the spectacles are
fastened behind the ears, will in an arctic climate become
so cold that to the human skin they will have the sensa-
tion of being made of red-hot wire. Mr. Cooper's snow-
spectacles have neither glass nor iron in their composi-
tion, for they are made of ebonite, and are tied on to the
head by a velvet cord. They resemble somewhat two half

walnut shells fastened over the eyes. Their great pecu-
liarity, however, is that the wearer sees through a simple
slit in front of the pupil of the eye. The sides of each eye-
box are perforated with minute holes, in order that the
wearer can get a side view of objects. These glasses will

also prove useful to travellers by railway, inasmuch as

they keep out the glare of the sun, and prevent the ad-

mission of dust into the eye. To engine-drivers, there-
fore, they would be invaluable, especially when exposed
during sleet, snowstorms, or very windy weather. They
are also very agreeable when reading at night by lamp or
gaslight.

ACTION OF MAGNETS ON SPECTRA.
M. Choquart, of the French Academy of Sciences, *

states that the effect of magnetic influence on the spectra ' 7

of the flames of sulphur and selenium is to cause them to*?

pale and finally to become quite extinguished. On the ^
other hand, the same influence multiplies the rays and
renders more brilliant the spectra of chlorine and bromine.
The effect, says the investigator, is so rapid as to seem
magical. The result of these discoveries is to render the
deductions from the spectra of the heavenly bodies only
to be accepted with great caution, as they virtually intro-
duce a new element to be considered in drawing con-
clusions from the aspect of the same.
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IMAGES WITHOUT LIGHT.
By Dr. Liesegang.—A carbon print developed upon

glass was permitted to rest over a saucer, for a long time,

containing hydrofluoric acid and fluoride of sodium. In
this way a delicate etching was produced upon the glass,

not alone in the high lights, but in all the half-tones as

well.

The gelatine image was hereupon entirely removed, and
after being carefully rubbed with soft paper, the etched
plate was coated with iodized collodion, sensitized, and
then developed at once in the ordinary fashion. There
was then gradually developed an exact negative picture of

the etching ; but this picture, consisting of bright metallic

silver, was not upon, or in, the collodion film, but between
the film and the glass, so that after washing off the collo-

dion film altogether with a mixture of ether and alcohol,

it remained unchanged upon the surface of the glass. The
reduction of the silver had therefore commenced in the
rough portions of the glass. The stains and spots which
result in the ordinary way from the use of imperfectly-

cleaned plates are also due to (in the same way) precipi-

tates of silver between the film and the glass, and it is for

this reason why they are seen so much better from the
fiflass side.

THE VELOCITY OF LIGHT.
Professor Cornu gave a recent lecture on this subject

before the Royal Institution. In this he described his re-

cent experiments on the determination of the velocity of
light. He gave an account of the method of Foucault,
and exhibited the complete apparatus, including the ar-

rangement of mirrors for multiplying the distance through
which the luminous ray passed between the two reflections
from the revolving mirrors. He described the toothed
wheel of Fizeau, and the improvements which he had him-
self made in his own determinations by this method. He
found that it was impossible to give a uniform motion to
the toothed wheel, and therefore adopted an electrical re-

gistering apparatus to mark the increase of its velocity,
an electric signal enabling the observer to point out the
instant at which the right velocity is obtained. Another
very important improvement is the substitution of a pair
of observations of the return rays for the single obser-
vation of a total extinction. Prof. Cornu's most recent
determination was made in the summer of 1874, the two
stations being the Paris Observatory and the Tower of

Monthery, 14^ miles apart. A mean of 508 experiments
gave 300,400 kilometres, or 186,660 miles per second.

(,5)



242 SCIENCE RECORD.

THE MAGNETIZATION OF GAS SPECTRA.
Some very curious experiments have recently been laid

before the French Academy of Sciences by M. Chautard,

relative to the influence of a powerful magnet upon the

spectra of gases contained in Geissler tubes and illumi-

nated by means of the electric current. In all simple bo-

dies of the chlorine family, and in the gaseous or volatile

compounds derived therefrom which thus far have been
examined, the action of the magnet is immediate, and ma-
nifests itself, not merely by a change of color in the tube,

but by an increased brilliancy of the spectral lines, which
become doubled. The bodies thus far submitted to inves-

tigation besides chlorine, which behave similarly, include
bromine, iodine, the chloride, bromide and fluoride of sili-

cium, the fluoride of boron, hydrochloric acid, chloride of

antimony and of bismuth, bichloride of mercury, and the
protochloride and bichloride of tin.

The lights of sulphur and of selenium become extin-
guished the instant the magnet is excited, and the same is

the case with that of the tubes containing chlorine, bro-
mine, and iodine when the tension of the coil is suitable.

The feeble brilliancy of the oxygen illumination is not
sensibly modified, nor is that of carbon compounds, such
as carbonic acid, carbonic oxide, etc. - The fine bands of

the nitrogen spectrum are not changed, except in the red
and yellow portion. These colors become almost complete-
ly extinguished, or at least are replaced by a flat uniform
tint, in which all traces of lines disappear. The lines in

the more refrangible region remain intact.

The hydrogen lines keep sensibly their normal appear-
ance, but by employing a sufficiently powerful magnet, at

the moment of excitation a very brilliant yellow line ap-
pears, which is due to sodium, doubtless obtained from
the surrounding glass. This line vanishes as if by magic
when the current is interrupted, to reappear again, how-
ever, for some time, as often as the electric flow is estab-
lished. Eventually it loses intensity, and it becomes ne-
cessary to allow the tube several minutes of repose before
the line can again be caused to appear. It shows itself

also in nitrogen tubes, and in those containing carbonic
and hydrochloric acid.

The protochloride of tin, crystallized and dry, but bi-

hydrated, offers remarkable phenomena of dissociation
under the magnetic influence. Normally the spectrum is

pale, and shows a few of the green chlorine lines ; but as
soon as the magnet is excited, two characteristic bands of
hydrogen, the red and the blue, appear, which remain as
long as the magnetization exists, and return with the same
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indefinitely. M. Chautard attributes this to the momen-
tary separation of the elements of the water of the salt,

due to the considerable resistance opposed to the passage
of the induced current during the magnetization.
M. Chautard's investigations are still in progress, and

doubtless further novel and interesting results remain to
be adduced. The phenomena noted are remarkable, and
will attract the close attention of chemists and physicists
generally.

IMPROVED HYDRO -ELECTRIC LAMP.
Professor William H. Zimmerman, Chestertown, Md.

—The object of this invention is to provide a safe and
practical self-lighting lamp, and it consists in a hollow
lamp-pedestal filled with sulphuric acid and water, or
some other suitable exciting fluid, and containing an in-

verted bell-jar, with suspended bits of zinc in the same to
form a Dobereiner apparatus. To said pedestal are at-

tached two brackets, in one of which is supported a small
galvanic battery, and in the other an ordinary coal-oil lamp
having in its burner a tube connecting with the hydrogen
generator, which directs a jet of hydrogen upon the wick
of the lamp. Said jet passes over a piece of platinum wire
conducting the two electrodes of the battery, which, when
the elements of the battery are brought into operation,
ignites the jet, the battery and the hydrogen generator
being so connected that the depression of a single lever
synchronously turns on the hydrogen, and brings the ele-

ments of the battery into contact.

SUBSTITUTE FOR THE LIQUID PRISM.
A new method of determining rapidly the index of refrac-

tion of liquids is given by MM. Terquem and Tannin in a
recent number of the Journal de Physique. It is based on
the fact that when a sheet of air, inclosed between two
plates of glass, is placed in a liquid, parallel luminous rays
striking this sheet obliquely are totally reflected at the li-

mited angle of the liquid with reference to the air. It is

sufficient then to measure this angle and one has all the
necessary data for calculation of the index. The authors
describe two different arrangements of the apparatus, and
compare some of their results obtained by it with those of

Fraunhofer and of Messrs. Dale and Gladstone, showing
close correspondence. The method is quicker than that
of the liquid prism ; the cleaning of the small vessel is

very easy ; one has not to be preoccupied with the angle
of a prism and the exact verticality of its surfaces ; and
lastly, the temperature of the liquid is more easily deter-
mined.
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NEW CAMERA LUCIDA.
It is known that the construction of the camera lucida

is founded upon the simultaneous perception of two ima-

ges that of the object and that of the pencil. Various

means have been employed to arrive at this result. In

that of Soemmering it is a metallic mirror smaller than

the pupil ; that of Amici is constructed on the principle

of reflection on a plate with parallel faces ; that of Wollas-

ton, at present most in use, consists in a prism, of which
the edge, dividing the pupil in two parts, permits the ob-

ject to be seen by the upper half, and simultaneously the

pencil by the lower portion. In all these systems the fu-

sion of the images is somewhat difficult to seize, especial-

ly for certain points of the reflected image. Signor Govi,
Professor of Physics at the Royal University at Rome,
proposes to cover with a thin layer of gold the reflect-

ing surface of a prism, and to apply upon this, with Cana-
da balsam, a second prism with like angles. Although
this layer of gold is sufficiently transparent to allow the
luminous rays to pass, its power of reflection is considera-
ble, and it gives images of great brightness. We have
thus a perfect means of superimposing, without fatigue to
the eye, two different images—the one direct, and the other
reflected. The principle is the application of that pro-
perty of thin plates—metallic or otherwise—to transmit
simultaneously direct rays, and to reflect rays which ar-

rive obliquely from another source.

THE INTENSITY OF DIFFERENT COLORED
LIGHTS.

An experiment recently made at Trieste, to test the inten-

sity of various colored lights, is worth recording in these
columns, as it is naturally a matter of some interest to pho-
tographers. The experiment was a practical one, and de-

signed for the purpose of discovering how far lights of

different colors penetrate darkness, and whether they
would be of any value for the lanterns of lighthouses. Of
course a white light is seen at a much greater distance
than any colored illumination, and it is singular, too, as
many of our readers have, no doubt, remarked, when
viewing a fountain illuminated by various colors, that
when the white light is thrown upon the drops these ap-
pear at their best. At first we may admire the violet;
then a ruby light is thrown upon the falling water, and
we pronounce in favor of that ; then, perhaps, green,
orange, and blue illumination follow, all securing our ad-
miration in turn, until, at last, the white light is again
turned on, and its brilliancy and intensity give at once
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finer effects than the others. In the experiment at

Trieste, half a dozen lanterns, with carefully selected

glass, and all furnished with oil and wicks of a like charac-

ter, were set burning on the beach, and then observations

were taken by a party of sailors in a boat. At half a

league distant the dark blue lantern was invisible, and the
deep blue one almost so, so that there could be no doubt
as to their unserviceableness for lighthouses or beacons.
Of all the colors, the green was visible for the longest
distance, with the exception of the red, which ranked next
to the white in brilliancy. It is on ly the green and the red

—

such, indeed, as our railways make use of—that are capa-
ble of employment, and the green light the Trieste autho-
rities only recommend in the vicinity of white and red
lights, as from a short distance an isolated green light be-

gins to look like a white one. (18)

NEW MICROSCOPIC TELESCOPE.
.. Mr. C. B. Boyle recently exhibited before the photo-
graphic section of the American Institute, in this city, a
new optical instrument, which he called the microscopic
telescope. It consisted of two parallel telescopes, about
three feet in length and two inches in aperture, connect-
ed with hinges at the ends, and separated to the distance
of the eyes by an adjusting screw. In order to produce
the effect of the microscope, he places, before the object-
glass, prismatic lenses of about three feet focus, so that,

when these lenses are in position, an object three feet in

front of the object-glass will be seen with both eyes dis-

tinctly, and magnified according to the power of the eye-
Diece

INTERMITTENT EBULLITION.
Dr. I. L. Phipson states " that water strongly acidi-

fied with hydrochloric acid, and containing a small quan-
tity of benzol, was found to enter into violent ebullition
every 60 seconds ; after a while the boiling ceased complete-
ly, and then recommenced suddenly every 30 seconds for
some time. The flask still being kept over the spirit-

lamp, the periods between quiescence and violent ebulli-

tion dropped to 20, 10, and finally to 8 seconds, at which
interval the phenomenon continued for some considerable
time. The temperature of the vapor in the flask was 101

C, in the liquid 103.

5

C, during the whole time of the ex-
periment. When methyl alcohol was added to the above
mixture of water, hydrochloric acid, and benzol, and the
flask placed over a spirit-lamp, no ebullition at all oc-

curred for a very long space of time, and then it took
place very suddenly, and continued." (2)
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EFFECTS OF HEAT ON STEEL WIRES AND RODS.
Prof. W. F. Barrett has found that, if steel of any

thickness be heated by any means, at a certain tem-
perature the wire ceases to expand, although the heat be
continually poured in. During this period also the wire
does not increase in temperature. The length of the time
during which this abnormal condition lasts varies with the
thickness of the wire and the rapidity with which it can
be heated through. It ceases to expand, and no further
change takes place till the heat is cut off. When this is

done, the wire begins to cool down regularly till it has
reached the critical point at which the change took place
on heating. Here a second and reverse change occurs.
At the moment that the expansion occurs, an actual in-

crease in temperature takes place, sufficiently large to
cause the wire to glow again with a red-hot heat, It is

a curious circumstance that this after-glow had not been
noticed long ago, for it is a very conspicuous object in

steel wires that have been raised to a white heat and al-

lowed to cool.

A NEW PYROMETER.
M. J. Salleron is the inventor of a novel form of pyro-

I.—SALLERON S PYROMETER
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meter, an engraving of which is herewith given. The
instrument consists of a cylindrical vessel, C, Fig. 2, of

copper contained in an outer brass jacket, E. d is a disc

of wood supporting the inner vessel, the radiation and con -

duction of heat from which is farther diminished by the
air-space intervening between it and the enveloping cy-

linder.

The vase, C, is first filled with about half a pint of water
measured in the flask, V, and the initial temperature of the
liquid, /, is noted from the thermometer, T. A cylinder of
copper, M, weighing 1530 grains, is then placed in the fur-

nace, the temperature of which it is desired to measure,
and is held in a recess in the end of an iron tube, L. As
soon as the cylinder is heated to the same degree as that
of the furnace it is quickly removed, and, by reversing the
tube, L, dropped upon a stand inside the vessel, C, which
stand is then agitated by means
of the rod, a. The mercury in

the thermometer will rise ra-

pidly, and finally remain stand-
ing before beginning to de-
scend. While stationary its in-

dication, /', is noted. The tem-
perature can then be calculated
by the formula : Temperature
= 50 (/'

—

£)-\-t'. For example :

Suppose before the immersion
of the copper the temperature
of the water is 1

5

C. = t ; after

the experiment it is 25 C. = t'\

then the temperature of the lo-

cality measured, T = 50 (25— 1 5)

+25=525° C.
Copper can not be employed

for determining temperatures
exceeding 1832 Fahr.= ioooC,
since its point of fusion is too
nearly approached. In such
case a platinum cylinder, M, weighing 2355 grains, may be
used, and the coefficient 50 in the above formula is re-

placed by 100.

It will be seen that this plan offers a simple instrument
for determining high temperatures, which any mechanic
can easily make, or which, in case of necessity, may be ex-

temporized with always available materials.

The suggestions here given will be found serviceable,

and may lead the experimenter to new and useful re-

searches, (121)
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INFLUENCE OF PRESSURE ON COMBUSTION.
M. Cailletet has studied the effect of a pressure of 30

to 35 atmospheres on the luminous, calorific, and chemical
rays emitted by a burning body. Theairwas compressed
by pumps in which the pistons were fixed and the cylin-

ders movable, a layer of water or glycerine at the same
time cooling the gases so as to protect the packing irom
the heat and preventing leakage. The reservoir consisted

of a hollow cylinder with four apertures ; the first admit-
ted the gas, the second allowed it to escape, the third ad-

mitted the manometer-tube, and the fourth was closed by
a thick glass plate to allow of observation of the interior.

The latter had a diameter of 10 cms. and a capacity of

about 4 litres. Placing a lamp in this space, the brightness
increased with the pressure of the air. The base of the
flame, which under the ordinary pressure is blue and
transparent, became white and very bright ; but soon the
appearance changed, and thick clouds of smoke circulated

through the apparatus and escaped by the stopcock clos-

ing the outlet. The flame seen through this smoke is red-

dish, and the wick is found to be charred and much soot
deposited, doubtless owing to the dissociation of the gases
containing carbon. (7)

THE ATMOSPHERE AND SOUND.
Professor Osborne Reynolds read a paper on the re-

fraction of sound by the atmosphere, and related the effect

of experiments which he had recently made, with a view
of throwing light on the subject. He had confirmed his

hypothesis that, when sound proceeded in a direction
contrary to that of the wind, it was not destroyed or
stopped by the wind, but that it was lifted, and that at suf-

ficiently high elevations it could be heard at as great dis-

tances as in other directions, or as when there was no
wind. An upward diminution of temperature had been
proved by M. Glaisher's balloon ascents, and he showed,
by experiments with the sounds of firing of rockets and
guns, that the upward variation of temperature had a great
effect on the distance at which sounds could be heard. By
other observations he found that, when the sky was cloudy
and there was no dew, the sound could invariably be heard
much farther with than it could be against the wind ; but
that, when the sky was clear and there was a heavy dew,
the sound could be heard as far against a light wind as it

could be with it. Professor Everett remarked that Pro-
fessor Reynolds had presented the most important con-
tribution to the subject that had been given for very
many years.
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ON THE TRANSMISSION OF MUSICAL TONES
TELEGRAPHICALLY.

By Elisha Gray.—While engaged in studying the phe-
nomena of induced currents, I had noticed a 'sound pro-
ceeding from an electro-magnet connected in the secon-
dary circuit of a small Ruhmkorff coil which was at that
time in operation. This, of course, was not new (in hav-
ing been observed by Page, Henry, and others, that the
magnetization of iron is accompanied with sound), but it

helped to direct my mind to the subject of transmitting
musical tones telegraphically. Subsequently, I made a

discovery that led to a thorough investigation of the sub-
ject, and I have devoted my whole time since then to the
study which it suggested.

fig. i.

The circumstance was as follows : My nephew was pla3'-

ing with a small induction coil, and, as he expressed, was
"taking shocks" for the amusement of the smaller chil-

dren. He had connected one end of the secondary coil

to the zinc lining of the bath-tub, which was dry at that
time. Holding the other end of the coil in his left hand,
he touched the lining of the tub with the right. In mak-
ing contact his hand would glide along the side for a short
distance. At these times I noticed a sound proceeding
from under his hand at the point of contact, which seemed
to have the same pitch and quality as that of the vibrat-
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ing electrotome, which was within hearing. I immediately
took the electrode in my hand, and, repeating the opera-

tion, to my astonishment found that by rubbing hard and
rapidly I could make a much louder sound than the elec-

trotome was making. I then changed the pitch of the vi-

bration, increasing its rapidity, and found that the pitch

of the sound under my hand was also changed, it still

agreeing with that of the vibration. I then moistened my
hand and continued the rubbing, but no sound was pro-
duced so long as my hand remained wet ; but as soon as

the parts in contact became dry the sound reappeared.
The next step was to construct a key-board, with a

range at first of one octave, similar in appearance to the
cut shown in Fig. 1, which has two octaves.
Each key has a steel reed, or electrotome, tuned to corre-

spond to its position in the musical scale. A better un-
derstanding of the operation of a key and its correspond-
ing electrotome may be obtained by referring to the de-

tached section shown in Fig. 1 a.

a is a steel reed tuned to vibrate at a definite rate corre-
sponding to its position in the scale. One end is rigidly

fixed to the post b, while the other end is left free, and is

actuated by a local battery. The magnets e and /are ar-

ranged in the same local circuit, magnet /"having a resis-

tance of about thirty ohms, and magnet e about four
ohms. When the reed a is not in vibration, the point G is

in electrical contact with it, which throws a shunt wire
entirely around the magnet/; thus, practically, the whole
of the local current passes through magnet e at the
instant of closing the key C. It is well known that when
two electro-magnets are placed in the same circuit, the
one which has the higher resistance (other things being
equal) will develop the stronger magnetism, and that if

the magnet of higher resistance be taken out of the cir-

cuit the force of the other will be increased. When the
key C, being depressed, closes the local circuit at d, the
operation of the reed is as follows : the whole of the cur-
rent from battery L passes through the magnet e, which
attracts the reed say with a power of four. When the
reed has moved towards / far enough to leave the point
G, the shunt circuit is broken, and the current flows
through both the magnets. Immediately, the power in/
rises from zero to five, and that of e drops from four to one,
and the reed is attracted toward/ with an effective force
of four, until contact is again established with the point
G. The operation is repeated at a rate determined by the
size and length of the reed, and which corresponds with
the fundamental of the note it represents. The figures
given above only approximate the facts. The relation of
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tne magnets as to size and resistance, so as to give an
equal impulse to the reed in both directions, was deter-
mined by actual experiment with a battery of a given size.

It will be observed that by this arrangement the centre

Fig i«

LINE

M

mm-
EARTH

of vibration coincides with the centre of the reed when at

rest, so that the pitch of the tone is not disturbed by any
ordinary change of battery, as is liable to be the case
when only one magnet is used, or when the impulse is not
equal in both directions.

A second battery, which we will call the main battery, is

connected as follows : One pole is connected to the
ground ; the other runs to the instrument, and, entering
at binding screw 4 (Fig. 1 a), runs to point H of key C;
from key C to point /, which makes contact with the reed
a ; from reed a to binding screw 1, and thence to line. It

will be seen that when the key is at rest the batteries are
open at the points d and H.

All the keys in the instrument, whether one or more
octaves, have corresponding reeds and actuating magnets,
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the only difference being in the tuning of the reeds. There
is but one main and one local battery used, and the con-
nections to each key are run in branch circuits from the
binding screws as shown in Fig. 1 a. But since all these
branches are open at the key-points neither of the batte-

ries is closed unless a key is depressed.
If now the keys are manipulated, a tune may be played

which is audible to the player. When any key is de-

pressed, the local battery sets in vibration its correspond-
ing reed, which sounds its own fundamental note accord-
ing to the law of acoustics. So far the instrument is an
electrical organ, the motive power being electricity in-

stead of air. The main battery has had no part whatever
in its operation.

If, however, the main circuit is closed by connecting
the distant end to ground, and the point /is properly ad-
justed so that it makes and breaks contact with the reed
at each vibration, a series of electrical impulses, or waves,
will be sent through the line, corresponding in number
per second to the fundamental of the reed.

Now, as the pitch of any musical tone is determined by
the number of vibrations per second made by the sub-
stance from which the sound proceeds, it is clear that if

these electrical waves can be converted into audible vi-

brations at the distant end of the line, whether it be one
mile or five hundred miles from the player, the note pro-

duced will be of the same pitch as that of the sending
reed.

There are various wa}rs by which these electrical waves
may be converted into audible material vibrations. One
of the most curious and novel is the one in which animal
tissue plays a prominent part. Following out the idea
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suggested by the bath-tub experiment, I constructed va-
rious devices with metallic plates for receiving the tune
by rubbing with the hand. A very convenient method
for doing this is shown in Fig. 2.

This instrument has a metal stand of sufficient weight to
keep it in position while being manipulated. Upon the
stand a horizontal shaft is mounted in bearings, upon one
end of which is a crank, with a handle made of some in-

sulating substance. Upon the other end is centred a thin
cylindrical sounding-box, made of wood, the face of which
is covered with a cap made of thin metal, spun into a con-
vex form to give it firmness. This box has an opening in

the centre to increase its sonorous qualities. The metal cap
is electrically connected to the metal stand by means of a
wire.

If the operator connects the cap, through the stand, to
the ground, and, taking hold of the end of the line with
one hand, presses the fingers against the cap, which he
revolves by means of the crank with the other hand, the
tune that is being played at the other end of the line be-
comes distinctly audible, and may be heard throughout a
large audience-room. If the conditions are all perfect,

the faster the plate is revolved the louder will be the mu-
sic, and the slower the motion the softer will it become.
When the motion stops the sound entirely ceases.

I have found that electricity of considerable tension is

needed to produce satisfactory results, at least that of fifty

cells of battery. The necessary degree of tension is most
conveniently obtained by passing the line current through
the primary circuit (adapted to the circuit wherein it is

used) of an induction coil, and connecting the receiver in

the secondary circuit.

The cause of this phenomenon has been the source of

much speculation and experiment. At first, I supposed it

to be the quivering of the muscles of the hand, produced
by the electric impulses and communicated to the plate

and box, making an audible sound, and that the motion
was produced through the medium of the nerves. This
idea, however, had to be abandoned. While visiting Eng-
land, in 1874, I called on Professor Tyndall at the Royal
Institution, and exhibited to him a portion of my appara-
tus. He experimented with various substances, and found
that the same result, in kind if not in degree, could be pro-

duced with dead animal tissue. For instance, a bacon rind

that had been pickled and smoked until there could be no
suspicion of a nervous influence left, would, when suffi-

ciently pliable, produce the sound, the cuticle being used
next the plate.

While Prof. Tyndall's experiments did not explain what
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the cause of the phenomenon really was, they determined
most conclusively that it was not due to nervous infiuence
upon the tissues, acting in sympathy with electrical im-
pulses. It was suggested by some that.it might be caused
by electrical discharges, in the form of a spark, from the
hand to the plate ; but if this is true, why should motion,
as a gliding of the hand over the surface of the plate, be
necessary to produce the result ? Others have suggested
that the molecules of the substance in contact were dis-

turbed upon the passage of each electrical impulse,
roughening the surface, and for the instant producing a
sudden increase of friction. If this is true, why should
wetting the parts in contact destroy the effect ?

But to continue my experiments : I noticed that when
revolving the plate with my finger in contact, the friction

was greater when a note was sounding. I then connected
a small Ruhmkorff coil to a battery, inserting a common
telegraphic key in the primary circuit, instead of the self-

acting circuit-breaker. I connected one end of the sec-

ondary coil to the metal plate, and holding the other end
in my hand, I rubbed the plate briskly, and had my assis-

tant slowly make dots with the key. I noticed at each
make of the circuit a slight sound, and at each break a
very much louder one, owing to the fact that the terminal
secondary wave is much more intense than the initial. I

now held my hand still, and, while I could feel the shock
just as distinctly as before, there was no audible sound,
proving that the motion was a necessary condition in its

production. The sensation when the sound was produced
was as though my finger had suddenly adhered to the
plate, and then as suddenly let go, producing a sound.
The next experiment was with one hundred cells of gra-

vity battery. I connected one pole to the plate and held
the other in my hand, pressing my finger against
the plate and revolving it as before. I inserted a thin
piece of paper between my fingers and the plate to pre-
vent painful effects from the current, and my assistant
made dashes with a key in the circuit. I was thus able
to notice the effect of an impulse of longer duration.
When the key closed there was a perceptible increase of
the friction, so that my finger took a position farther for-

ward on the plate, where it would remain as long as the
circuit remained closed. As soon as the key was opened
my finger suddenly dropped back on the plate, making
the same noise I had before heard. This operation was
repeated so often that there could be no question as to
the effect it produced.
From the foregoing experiments I find that the follow-
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ing conditions are necessary to reproduce musical tones
through the medium of animal tissue, by means of electric

waves transmitted through a telegraph wire.

1st. The electrical impulses must have considerable ten-

sion in order to make the effect audible.

2d. The substance used for rubbing the receiving plate
must be soft and pliable, and must be a conductor of elec-

tricity up to the point of contact, and there a resistance
must be interposed, very thin, neither too great nor too
little.

3d. The plate and the hand or other tissue must not
only be in contact, but it must be a rubbing or gliding
contact.

4th. The parts in contact must be dry, in order to pre-

serve the necessary degree of resistance.

It will be seen that we have here the conditions of a

static charge, the plate receiving one polarity from the
battery, and the hand the other polarity ; the interposed
resistance preventing in a great degree the dynamic effect.

It is a well-known fact that two bodies statically charged
with opposite electricities attract each other. May not
this be the whole solution of the phenomenon, that each
wave as it arrives at the receiving end becomes for a mo-
ment static, which results in a momentary, attraction be-
tween the plate and the finger, and this immediately ceas-
ing when the wave is gone, releases the finger with a noise
or sound ? If, then, sounds are repeated as fast as the
sending reed vibrates, the production of a musical tone
must follow, according to well-known laws of acoustics,

providing the waves are sent to line in musical order.
In the winter of 1873-4, 1 experimented very elaborate-

ly, and worked out many new applications of the princi-

ple, not only to the transmission of music, but to the
transmission of telegraphic messages.

If, instead of the revolving plate and the animal tissue,

we place in the circuit an electro-magnet, or a number of
them, and have a tune played at the transmitting end, the
tune will be heard from all these electro-magnets. The
music produced will be loud or low: 1st, as the battery
used is strong or weak ; 2d, as the line offers more or
less resistance ; and 3d, as the magnets are mounted more
or less favorably for acoustic effect.

In this case, as in that of the animal tissue, each impulse
produces a sound ; but it is produced differently in the two.
It is a well-known fact that an iron rod elongates when
magnetized, and contracts again when demagnetized. The
elongation and contraction are so sudden, that an audible
sound is produced at each change. In order to convert
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this sound into a musical tone, it is only necessary to re-

peat it uniformly and at a definite rate of speed, which
shall not be less than sixteen nor more than four thou-
sand per second.
When the electro-magnet is properly mounted the tone

may be made very loud. Fig. 3 shows a very good form

FIG 3.

for mounting a magnet for receiving music. It is a com-
mon electro-magnet having a bar of iron rigidly fixed at

one pole, which extends across the other pole, but does
not touch it by about one sixty-fourth of an inch. In the
middle of this armature a short post is fastened, and the
whole mounted on a box made of thin pine, with open-
ings for acoustic effects.

One of the earliest discoveries in connection with these
experiments was the fact that not only simple but compo-
site tones could be sent through the wire and received
either on the metal plate or on the magnet. Not only
could a simple melody be transmitted but a harmony or
discord could be equally well. From that time, I have

fig. 4.
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worked assiduously with the view of making a rapid tele-
graphic system embodying this discovery. The first step
was to analyze the tones at the receiving end, which, if suc-
cessfully accomplished, would open the way to a multiple
Morse, a fast-printing, an autographic, and other systems.

fig. 5.

It would be impossible to give in this paper all the ex-
periments tried, for they were very many indeed. I ac-

complished the analysis in a number of ways. The me-
thod which seemed in all respects to give the best satis-

faction is as follows :

Fig. 4 is a perspective of one form of a receiving instru-

ment called an analyzer. The construction of the instru-

ment is very simple. It consists of an electro-magnet
adapted to the resistance of the circuit where it is intend-
ed to be used, and of a steel ribbon strung in front of this

magnet in a solid metal frame, and provided with a tun-
ing-screw at one end so as to readily give it the proper ten-
sion. The length and size of the ribbon depend upon the
note we wish to receive upon it. If it is a high note, we
make it thinner and shorter ; if a low note, we make
it thicker and longer. If this ribbon is tuned so that it

will give a certain note when made to vibrate mechanical-
ly, and the note which corresponds to its fundamental is

then transmitted through its magnet, it will respond and
vibrate in unison with its transmitted note ; but if another
note be sent which varies at all from its fundamental, it

will not respond. If a composite tone is sent, the ribbon
will respond when its own note is being sent as a part of the

composite tone, but as soon as its own tone is left out it

will immediately stop. Thus I am able to select out and
indicate when any note is being sent, in fact, to analyze

the tones which are passing over the line.

This method of analyzing tones transmitted through a

wire electrically is analogous to Helmholtz's method of

separating tones transmitted through the air.

The transmitting instruments used in sending compo-
site tones are made similar in every respect to the one
shown in Fig. i a, except that each reed is separately
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mounted. A cut of one of these transmitters, used in

telegraphic work, is shown in Fig. 5.

Fig. 6 shows a diagram view of two transmitters and two
receivers, with their connections. The local circuits, with

their magnets, are left off to avoid confusion.

Fig 6

A'
I 1 I-

L1NE n

EARTH

A and B represent two transmitters, placed at one end
of a line ; A' and B', two receivers at the end. One end
of the main battery is connected to line, and the other end
to ground. Each transmitter is placed in a shunt wire,

running from its main batter)'- connections around one half

of the battery. A common open-circuit key is placed in

each of these shunt wires. Suppose now the two reeds of

A and B to be sounded, A making 264 vibrations per sec-

ond, and B 320, just two tones or a major third above A.
So long as the keys remain open, the battery is all on
the line steadily. If the key of transmitter A is closed,

half of the battery is being thrown on and off the line, at

a rate of 264 times per second. This causes a succession
of electrical waves to flow through the line at the same
rate. If now the steel ribbon of the analyzer A' has been
tuned in unison with these electrical waves, it will respond
and hum the same note as the transmitter ; but if it is not
in unison, it will remain practically quiescent, so that the
note can only be heard by submitting it to the most deli-

cate test. To bring it in unison, it is only necessary to
turn the tuning-screw up or down, as the case may be.
When the fundamental of the ribbon corresponds with
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that of the sending-reed, it announces the fact by sound-
ing out loud and full. If (having the key of transmitter

A still closed, and consequently its corresponding analyz-

er still sounding) we close the key belonging to transmit-

ter B, the other half of the battery will be thrown on and
off the line, at the rate of 320 times per second, and
another succession of electrical waves will flow through
the line, this one being at the rate of 320 times per second.
If the analyzer B' is in proper tune, so that its fundamental
is the same as that of its corresponding transmitter B, it

will hum its note as long as the key is closed, making a
chord with A'. In the same way, a great number of diffe-

rent notes may be sounding at the same time, at one end
of a telegraphic line, and be heard simultaneously at the
other end, each note sounding upon a different receiving
instrument.
The manner of making these vibrations of the analyzer

operate a sounder, a register, or other recording instru-

ment, is shown in the detached section of the analyzer, at

Fig. 7. In this a is a cross-section of the steel ribbon, b the

Tig. 7.

3 V >^-v \

electro-magnet, C a light metal bar pivoted at E, D a pla-

tinum point resting against another on the ribbon a, and
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/an adjusting spring by which the pressure of lever C, at

point D, against the ribbon a, is regulated. One pole of

the local' battery is connected to the steel ribbon, through
the frame of the instrument. The other runs through the
sounder-magnet G, and thence to the lever C, completing
the circuit at the point D. The tension of the spring /is
so regulated that the rate of vibration of the lever C is

naturally slower than that of the ribbon a. The operation
is as follows : When the operator, at the sending station,

closes his key, the ribbon a is thrown into vibration, and
remains so as long as the key continues closed, but comes
to rest immediately when the key is opened. The lever
C, not being able to follow the ribbon, rattles against it

with a buzzing sound, disturbing the continuity of the lo-

cal circuit by throwing in a great resistance at the point D.
This resistance is sufficient to act upon the sounder the
same, practically, as a dead break. By this means the
sounder is made to follow the key of the operator who is

sending the proper note. In the same manner all the
other tones may be brought into service, each ignoring
the other, and each seeking its own at the receiving end.
By this method, not only may different messages be

sent simultaneously, but a tune with all its parts may be
sent through hundreds of miles of wire, and be distinctly

audible at the receiving end.

A successful experiment was made at Milwaukee, Wis.,
on January 8th, 1876, with Mr. Gray's system. A loop was
arranged by way of Horicon to Portage and back by way
of Watertown, a distance of 200 miles. Over this single

wire eight operators sent messages and signals in the
same direction at the same time, without any one interfer-

ing with another. The experiment was witnessed by a
number of telegraphers and representatives of the press.

THE VELOCITY OF TRANSMISSION OF MAG-
NETISM.

In order to remove all doubt as to the accuracy of the
results of preceding investigators, Dr. Herwighas sought
to determine the velocity of transmission of magnetic in-

fluences by separating the various portions of his appara-
tus to very considerable distances ; and he concludes that
if the action of the terrestrial magnetism really possesses
a definite velocity, it must amount to at least a half mil-
lion miles per second ; or, in other words, that the terres-
trial magnetic influence makes itself felt at any point of

the earth's surface in less than one three-hundredth of a

second.
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LIGHTNING IN AN ELECTRIC CLOCK.
A writer in Poggendorf's Annalen describes some curi-

ous effects of lightning on the wires of an electric clock
on a steeple in Basle. The wire, which was sheathed in

gutta-percha and cotton, was torn away and lay about in

pieces from four to forty inches in length. These pieces
at first sight presented nothing worthy of note, but they
were found to have quite lost their stiffness, and further
examination showed that they consisted only of the
sheath ; the copper was entirely gone. The interior of

the sheath was smooth, and the sheath itself was whole
except in a few places at variable intervals, where there
were minute ruptures. These were evidently the holes at

which the copper had escaped—as some remains of the
metal sticking in them showed. These remains distinctly

proved, too, that the copper had been driven out, for the
most part, in a molten state. This melting of the wire
must have been instantaneous, for the molten copper was
expelled before its heat could act upon the sheath. An-
other striking fact is that, in a portion of the wire which
was inclosed for protection in a lead pipe, the copper
was quite unchanged, while the gutta-percha had been
fused in several places. Here the lead acted by retarding
the electric current, and thus the wire had time to give up
its heat to the sheath.

EARTH-CURRENTS IN TELEGRAPH-LINES.
Mr. Schwendler, who was intrusted with the introduc-

tion of a system of testing telegraph-lines in India, took
that opportunity to do his work so thoroughly as to se-

cure all the data necessary for the quantitative determi-
nation of the electro-motive force in the line. Over 10,000

determinations have been made during the past six years,

and he deduces from these the conclusion that all the lines

in India are affected by natural currents of electricity.

These currents are, as it were, a negative or copper cur-
rent, flowing from the east to the west. The strength of
the natural current is very variable, even on the same
line. The direction is also variable, but far more con-
stant than the strength. The variations in strength and
direction on parallel lines of telegraph are very uniform.
The prevailing direction of the current is generally also
the direction of the maximum current. He considers him-
self now fully justified in establishing an improvement of
the system for the purpose of investigating these cur-
rents, and his propositions having been urged strongly
upon the attention of the Indian Government, have
been favorably received by it.
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ELECTRIC SHEET-MUSIC.
W. F. and H. Schmoele, Jr., of Philadelphia.—This

music-sheet is for automatic electric performance on

organs and other musical instruments by perforations or

holes in the sheet. It consists of a music-sheet formed by

the representation of the notes in duplex ortwin columns

or note-spaces, of which the two members constituting

each pair are located at distances apart, yet practically

form but one and the same note-space, as the two readers

corresponding to them are made to intercommunicate

electrically, and to control the same note on the instru-

ment.
In the figure the note-space C 1 C 1 on the left-hand side

of the sheet W X Y Z, and the space C 2 C 2 on the right-

hand side, both control the " action" of the sound or note

C through the converging of the line-wires given off by

the respective readers to a common line-wire passing to
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the action in question. Similarly the two spaces D 1 D 1

and D 2 D 2 control a common action on the instrument,

and so on for the other note-spaces.
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Any long note, H 1 H 2 H 3 H 4
, exceeding, say, half an

inch in length, is divided among its two note-spaces, D 1

D 1 and D 2 D 2
, by commencing it, H 2

, on one side, and
continuing it, H 2

, on the other, and returning, H 3
, if ne-

cessary, to the first side, and so on, H 4
, alternating from

side to side as often as the length of the note may require.

The alternated holes H 1 H 2 H 3 H 4 are made to overlap
each other electrically—that is to say, the second perfora-
tion H 2

is commenced at a point, I, ahead of where, J,
the first hole, H\ ceases, and the third begins ahead of the
end of the second, and so forth—in order that there may
be no break or interruption in the stream of electricity

flowing to the action alternately from opposite sides of
the sheet.

Besides facilitating the representation of long notes,
the twin or duplex columns preserve the solidity of the
sheet in chromatic runs, whose notes, K K K, should be
alternated from side to side, leaving a bar or bridge of
paper between each. Again, in passages M N, where the
same note immediately repeats, the alternate collocation
of the perforations obviates the delicate partitions of pa-
per, which would otherwise be necessary to represent the
break, or instant of silence, between the two notes. Thus
the fraction P of a block deducted from the end of the note
M, to represent the break between it and the note N,
would, were N placed immediately behind M, constitute a
narrow partition liable to be easily torn by any rough
handling of the sheet ; whereas such partition is entirely
avoided by placing the note N, as in the figure, in the other
column, on the opposite side of the sheet. Finally, in

trills, Q
1 R 1 Q 2 R 2 and S 1 T 1 S2 T2

, and in similar move-
ments, U 1 V 1 U 2 V 2

, the duplex columns are of great ad-
vantage in permitting the alternating of successive notes
of the same name to opposite sides of the sheet.
Certain notes, L 1 L 2 L 3 L4 L 5 L 6

, such as drum-roll, etc.,

which are used very frequently, should have triple col-
umns assigned them.

It being inconvenient either to stamp or print the music
in long rolls, the necessity arises of joining several sheets
together to form one piece.

To avoid retarding the rollers by the extra thickness of
the paper at the seams OO (which retardation would de-
range the time of the music at such points), recourse is

had to making the rollers bite upon the paper only at the
sides, and to bending the margins of the sheets over upon
themselves to form flaps X O and O Z, except where the
seams are indicated in the figure by the dotted lines, at

which places, O, the flaps are entirely cut away.
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It is obvious that when thus prepared the music-sheet

presents, at all places along its borders, a double thick-

ness of paper to the rollers

—

i.e., the double thickness at

the seams, and the sheet and inverted flap elsewhere.

The object of the invention is to increase the solidity of

the sheet by dividing the long notes, and by scattering

those which would otherwise come into close juxtaposi-

tion ; and, secondly, to so join together the component
sheets of the roll as to present at all points the same
thickness of paper to the rollers.

A PLATINUM MAGNET.
In washing gold sands by some methods the gold is ob-

tained mixed with iron sand, the sand being chrome-iron
ore in a fine condition. The Russian miners in the Ural
mountains separate this sand from the gold by means of a

piece of magnetite or native lodestone. But for the last

separation of such grains of iron sand as this lodestone
will not remove they use another native magnet, which is

a piece of platinum ore, which appears to be a stronger
magnet than the ordinary lodestone. Daubree finds that
the polarity is due to the admixture of iron, the native

platinum which is used being alloyed with 12 to 19 per
cent of iron. He made an artificial alloy containing 16.87

iron, which had strong magnetic polarity. Alloys con-
taining 50 to 75 per cent of iron had no polarity, and the
same is true of alloys containing but a small proportion of

iron. A bar of the alloy was placed while still in fusion
exactly in the plane of the magnetic meridian, and while
still very hot it was placed parallel to a dipping needle. It

was found to have two energetic poles, and the end to-

ward the magnetic north repulsed the north end of a nee-
dle. On remelting the bar, and turning it end for end,
the polarity was reversed, remaining true to the magnetic
pole.

CURIOUS INFLUENCE OF MAGNETISM.
M. Chautard communicated to the French Academy

some observations on the influence of an electro-magnet
on the spectra of rarified gases. The gases were contained
in a Geissler's tube. Some of them gave a brighter spec-
trum while under the influence of the magnet, and also
developed numerous fine brilliant lines, especially in the
green. With others, as selenium and sulphur, the spectra
lost brightness, the spectra finally disappearing altogether
These phenomena are thought to have importance both
in relation to solar investigations and to the obscure rela-
tions of magnetism and light.
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EXPERIMENTS WITH PITH BALLS.
If a light stem of glass, with pith balls on its ends, is

suspended by a silk thread in a glass flask, so that the balls

are nearly at the same level, and water is then put in the
flask and boiled until all the air is driven out, and the
flask is then corked, there will be a partial vacuum of say
one-half or three-fourths inch pressure. If the flame of a
candle is now brought near the flask, the pith ball which
is nearest the flame will move away, while if a piece of ice

is placed there, the pith ball nearest it will be attracted.

Professor Reynolds, of Manchester, England, explains this

singular occurrence on the molecular theory. The move-
ment of the pith ball is due to the evaporation or conden-
sation on its surface. When a liquid is vaporized each
molecule is shot away from the surface with a certain
force, and the pressure upon the surface is the same as

the force exerted upon the molecule. The pith ball is a
delicately suspended surface, and when a flame is brought
near it the slight evaporation which takes place is enough
to press the ball away from the heat-giving source. On
the contrary, condensation diminishes the pressure upon
a surface, and a piece of ice, by causing condensation, les-

sens the pressure upon one side of the pith ball, which
accordingly moves toward it. These views are confirmed
by the fact that the presence of moisture is necessary. Dr.
Crooke, however, who originated (for another purpose)
some of the experiments upon which Professor Reynolds
builds his conclusions, does not agree with him He says :

" For my own part, I wish to avoid having a theory on the
subject. As far as the facts have led me, I think that the
repulsion accompanying radiation is directly due to the im-
pact of the waves upon the surface of the moving mass
(the pith balls in the above experiment), and not seconda-
rily through the intervention of air-currents, electricity, or
evaporation and condensation. Whether the ethereal
waves actually strike the substance moved, or whether at

the boundary surface separating solid from gaseous matter
there are intermediary layers of condensed gas which,
taking up the blow, pass it on to the layer beneath, are

problems the solution of which must be left to further re-

search." (116)

FLAME AND THE ELECTRIC SPARK.
S. J. Mixter states that when the flame of a fine gas-

jet is inserted between the two terminals of a Holtz elec-

tric machine, the length of the spark is greatly increased.

This increase is more decided than that resulting from the
introduction of a simple conductor.

12
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THE CAMACHO ELECTRO-MAGNET.
M. A. Camacho has recently devised a new electro-

magnet, the construction of which is principally based on
the fact that, in the section of any electro-magnet, the

magnetism decreases from circumference to centre. Rea-

soning; from this, St. Camacho concluded that if it were

FIG. I.

possible to pass an isolated current not only around the
external layer of the iron cylinder of an ordinary magnet,
but also around all the internal layers, he would obtain an
electro-magnet susceptible of taking its limit of magne-
tism under the action of a very feeble current, and the
power of which, corresponding to this limit, would be
greater than in ordinary cases, since its magnetism
would be equal in all points of its section, and, moreover,
its atoms being at the least possible distance from the
magnetizing current, its complete magnetization would be
almost instantaneous. In order to realize this disposi-
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tion, the arrangement of iron tubes and insulated wire
shown in the annexed engravings has been adopted. Two

FIG. 2.

magnets are used, identical in form and construction ; one
of these is represented in perspective, Fig. 1, and in sec-

tion, Fig. 3. It consists of a series of concentric iron

tubes, a\ a* a 3 a i} of varying diameters, separated by in-

tervals equalling their thickness. On each tube is coiled,

always in the same direction, an insulated copper wire, b,

the thickness of the layer of wire being greatest en the
external tube. The extremities of the wire corresponding
to each tube cross the breech of the magnet, and are

united in such a way as to form a single conductor. The
wire by after being wound on the exterior tube of one of

the two magnets, passes around the next interior tube, a 2 ,

and so on from tube to tube until a it which occupies the
centre of the coil, is reached. The wire then passes down
and along the breech, and is coiled about the interior tube
of the second magnet, and thence passes outward, coiled,

12'3'



268 SCIENCE RECORD.

however, in a reverse direction from before, until it

reaches and envelopes the external tube. The bottom
view of the breech, showing the wires passing through it,

is represented in Fig. 2.

By employing a current of ten Bunsen elements of ordi-

nary dimensions, the attractive force of the magnet (bob-

bin 5.8 inches in diameter, and 6.6 inches in length), at a
distance of .04 inch, is of 2200 pounds, and at .24 inch of

550 pounds. With an ordinary electro-magnet of 30 miles
resistance, compared to another like one but of the system
above described, was with Leclanche 8 elements ; ordinary
magnet, 8.8 pounds tubular .44 pounds.

It has been demonstrated by experiment that if the
polar extremities of the tubes which constitute each core
of these electro-magnets be covered by means of a round
iron shield, the electro-magnet loses its great power, and
is in the same conditions on an ordinary electro-magnet.

A NEW ELECTRIC MACHINE.
The apparatus, by S. C. Tisley, consists essentially of

an electro-magnet with shoes, forming a groove in which
a Siemens armature is made to revolve. This is much
the same as the original machine, made by Siemens and
W^heatstone, but the difference occurs in the break or com-
mutator ; here there are two springs or rubbers employed
in taking the current off from the commutator. The com-
mutator consists of three rings : one of these rings is

complete for three quarters of the circle, the other quar-
ter being cut away ; another ring is cut away three quar-
ters, leaving the one quarter ; and in between these two
rings is a third ring, insulated and connected with the in-

sulated end of the wire wound round the armature ; on this

centre ring are projecting pieces, one a quarter of a circle

and the other three quarters, so arranged as to complete
the two outer circles. The rubber spring which comes
into contact with the quarter of the middle circle is connec-
ted with the electro-magnet of the machine, and the arma-
ture is so arranged that at the time of contact the best mag-
netizing current is displayed. The other spring rubber is in

connection with the wire on the armature during the other
three quarters of its revolution ; and this is connected
with any external piece of apparatus required to be worked.
By this arrangement the alternate currents being uti-

lized, they are all in the same direction ; and by the length
of contact the whole of the current is obtained in the best
condition for heating wires decomposing water, giving an
electric light, and other usual experiments.
At present a model machine has been constructed on

this principle, the armature of which measures 5 inches
long by 2 inches in diameter, on which is wound about 50
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feet of cotton-covered copper wire, No. 16 B. W. G. The
magnet has about 300 feet of covered copper wire, No. 14
B. W. G. The whole instrument, without the driving gear,

weighs 26 lbs. With this apparatus 8 inches of platinum
wire, of 0.005 inch diameter, can be made red hot, water
is rapidly decomposed, etc.

The armature is constructed especially to prevent the
accumulation of heat, to which every class of dynamo-
magneto-electric machine is liable. It is made in two
halves, a groove of zigzag form being cast in each half

;

so that, when the two are screwed together, a continuous
channel is maintained through the bearings for a current
of cold water to pass during the whole time the machine
is at work.

SPEED OF THE ATLANTIC TELEGRAPH.
A low speed of from twelve to sixteen words per mi-

nute is adopted for public messages ; but when the opera-
tors communicate with each other, a speed of twenty-four
words per minute is sometimes attained.

The question is often asked, " What is the velocity of

electricity?" or, "How long does electricity take to go
across the Atlantic Ocean ?" Electricity can not properly
be said to have a velocity, but differs with the circumstan-
ces under which it travels. For about two tenths of a se-

cond after contact is made with the conductor of an At-
lantic cable, no effect is perceptible on the opposite side

of the ocean, even by the most delicate instrument. After
four-tenths of a second, the received current is about 7
per cent of the maximum permanent current which the
battery could produce in the circuit. One second after

the first contact the current will reach about half its final

strength, and after about three seconds its full strength.
The current does not arrive all at once, like a bullet, but
grows gradually, from a minimum to a maximum.

TANNING BY ELEQTRICITY.
M. DE Meritens has patented the following process in

France : If an electric current is passed into a solution
of tannin contained in a cistern, the bottom of which
forms one pole and the other pole occupies the surface of
the liquid, and if we interpose hides in the course of the
current there ensues a molecular transportation of the
tannin from one pole to the other, and the hides are thus
more rapidly and completely saturated than in the com-
mon way. The stoutest leather is thus tanned in 30 to 35
days, instead of requiring 12 to 15 months. The hides
nearest the positive pole are acted upon most rapidly.
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' INTERESTING ELECTRICAL EXPERIMENT.
M. LIPPMA.NN describes the following curious experi-

ment : A rubbed piece of resin is brought near the surface

of water in a glass jar, the water communicating with the

ground by a platinum wire. Positive electricity comes
from the ground and is distributed over the water-surface,

and bubbles of oxygen are liberated from the electrode.

The hydrogen that was combined with the oxygen re-

mains in excess, and, in some sort, masked, so long as the

water is electrified. On removing the rod this hydrogen
escapes in bubbles. The masked hydrogen is 'neither

combined nor dissolved ; one can not remove any part of

it either by diffusion or by oxidation, or by any physical

or chemical action which leaves the electric charge intact

;

yet it is there, for it is liberated when the rod of resin is

removed. The words dissolved or combined may apply to

hydrogen held in the interior of a certain mass, but here
we seem to have an example of another order of material

connection. The masked hydrogen is entirely held at the
surface of the water ; we might change the entire mass
without affecting it. (4)

VELOCITY OF ELECTRICITY.
Prof. Joseph Lovering states that practically electri-

city has no velocity. According to one experiment, when
a very long conductor was used, electricity travelled at the
rate of 288,000 miles per second. This rapidity is conside-
rably lessened when a shorter conductor is used, and may
come down to barely 800 miles per second. For satisfac-

tory experiment, therefore, the longest possible lines

should be used. A wire from Cambridge, Massachusetts,
to San Francisco, and thence back through Canada to
Massachusetts, about 7200 miles in all, transmitted a mes-
sage in two-thirds of a second, and some of this time was
wasted through thirteen repeaters. Electricity travelled
over 4000 miles of cable in one second, even under some
unfavorable condition^. Prof. Lovering's system con-
nects the wire with tuning-forks, the vibrations of which
indicate the ten-thousandth part of a second, or even less.

The application can be made, however, only by those who
are familiar with acoustics.

DEEP-SEA SOUNDING BY PHOTOGRAPHY.
Neumayer has presented to the Geographical Society

of Berlin a remarkable photographic apparatus for deter-
mining the temperature and current-direction at any par-
ticular depth of the ocean. It consists of a brass box,
hermetically closed, and having attached to it an appara-
tus resembling a vane or rudder. Within this box a ther-
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mometer and a magnetic needle are contained, behind
each of which is placed sensitive photographic paper, and
in front of which is a small nitrogen vacuum-tube. The
box contains also a small induction coil. When the appa-
ratus is lowered to the required depth, the rudder causes
it to take a direction parallel to the current there existing,

and hence a definite direction with reference to the needle
within. The thermometer soon acquires the temperature of

the water outside, and becomes stationary. At this instant
an electric current is sent to the box, which, by means of

the induction coil inside, lights up the little nitrogen tube,
the violet light of which, photographically very intense,

prints, in about three minutes, the position of the needle
and the height of the mercury column upon the prepared
paper. The current is then intermitted, the apparatus
raised, the photographic tracing fixed, examined, and
placed upon record.

THE REFLECTION OF LIGHT.

An almost exhaustive historical essay, by Lundquist, on
the investigations of earlier physicists into the peculiarities

of the light reflected irom the surfaces of solid bodies,

is supplemented by observations made by himself on the
reflection from fuchsine and some other substances. The
methods followed by him were similar to those adopted of

late years by Jamin, Wiedemann, Van der Willigen, and
others. A narrow pencil of sunlight, reflected in a fixed
horizontal direction from a heliostat, passes successively
through an achromatic lens, a flint-glass prism, and a po-
larizing Nicols' prism, and falls upon the reflecting sur-

face of fuchsine ; the reflected light is then analyzed by a
compensator and second Nicols' prism. Rays of light

from seven different portions of the spectrum were exam-
ined, and in general Lundquist concludes that in respect
1o the principal angle of incidence, fuchsine comports it-

self as does indigo; and the observations are represent-
ed by the theoretical formulas for metallic reflection so
long as the angle of incidence is greater than 50 . The
author's investigation into the intensity of the reflected

light shows that on the one hand the intensity is always
slightly less than that computed, and that on the other
hand the quantities reflected vary sensibly with the color
of the incident light, so that when white light falls upon
the fuchsine the color of the reflected rays varies with the
angle of incidence ; and the power of the substance to ab-

sorb different colored rays offers a remarkable anomaly, as

while the yellow light is reflected in greater proportion
than the blue, it is absorbed in less proportion.
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ACTION OF COLORED LIGHT ON THE EYE.
M. Kunkel, in " Pfliiger's Archives," gives an account

of experiments made to determine the time required for

various colors to produce their maximum effect on the
eye. The results are as follows : ist. The different parts
of the spectrum require different lengths of time to pro-
duce their maximum of effect. In all cases, the red took
the least amount of time, then followed the blue and
green, in the order maintained. 2d. For the same color
the greater brightness produces the maximum of effect in

a shorter time. 3d. With the brightness, the color, tone,
and saturation also vary, the tendency being toward
an impression of white, which, in the case of the blue,

passes directly into white, while, in the case of the green
and red, the passage to the white is through a yellow.

SOLAR SPOTS.
Gauthier states that as the result of three and a half

years of observations on the solar phenomena, by means
of the equatorial of the observatory at Geneva, kindly put
at his disposition by Professor Plantamour, he finds him-
self entirely justified in coinciding perfectly with the
theory of Zollner as to solar spots being scoriae floating
upon the liquid, and possibly even within the denser gas-
eous portion of the solar surface. They are apparently
the result of cooling, depending on the radiation from
the surface of the sun ; and this explanation by Zollner is

the only one that seems to him not to contradict both or-
dinary laws of physics and well-known facts.

MECHANICAL ACTION OF LIGHT.
It has been supposed that the rays of light, as distin-

guished from heat-rays, can produce no mechanical effects,

such as repulsion and attraction ; and the circumstance
that these rays are unable to propel the arms of a vane
suspended in vacuo has even been employed as an argu-
ment against the truth of Newton's emission theory of
light. Mr. William Crookes, however, at a recent meet-
ing of the London Royal Society, exhibited an apparatus
which he calls ' c the radiometer," by means of which he
proves that the luminous rays produce direct mechanical
effects, after all the thermic rays have been strained out.
The radiometer is described as consisting of four pith
disks, fixed at the extremities of two crossed arms of
straw balanced on a pivot at the point where the straws
cross each other, so that they can spin round on the pivot.
These pith disks are white on one of their sides and black-
ened on the other. The entire arrangement is inclosed in a
glass bulb, from which the air is removed by means of a
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Sprengel pump. On being subjected to the action of light

from which ninety-five per cent of the heating rays have
been strained out by means of an interposed plate of alum,
the disks rotated with a speed little inferior to that when
the heat-rays were allowed to mingle with the rays of
light. And, what is very singular, it is the blackened sur-

face which is repelled by the luminous rays. Inasmuch as
light is reflected by a white surface, and absorbed by a
black, one should expect that in the experiment the white
faces of the disks would rather be repelled. This anomaly
Mr. Crookes does not attempt to account for, and he is

content to let the facts speak for themselves, being confi-

dent that in due time the laws governing them will be
made manifest.

It having been suggested by Prof. Osborne Reynolds
that the movement of the little vane might be due to eva-
poration and condensation on the surface of the pith disks,

Mr. Crookes showed that this was not the case. He exhi-
bited the very same effects with a lever-arm of platinum,
suspended by an arm of platinum, the whole of which had
been heated to redness again and again, during thirty-six

hours of exhaustion by the Sprengel pump. (77)

DISTRIBUTION OF TEMPERATURE ON THE
SOLAR DISK.

From the researches of Prof. Langley it appears that,

though the nucleus of a sun-spot is much cooler than the
surface surrounding it, there is no great difference of tem-
perature between it and the photosphere near the sun's
limb, though the difference in brightness is so considera-
ble. In fact, Mr. Langley has shown that the relatively

black nucleus actually radiates more heat than the bright
photosphere quite close to the limb. Following up this

discovery, he has shown that the absorption of light, both
in the case of a spot and of the parts of the sun's surface
near the limb, is not accompanied by a corresponding ab-
sorption of all the heat-rays (invisible as well as visible),

so that, taking Sir W. Herschel's estimate of the bright-
ness of the nucleus as -^^ of that of the photosphere, Mr.
Langley finds that we receive from a spot fifty times as
much heat as light, and a similar conclusion is arrived at
with reference to the surface near the limb. On compar-
ing the equatorial and polar regions, no appreciable diffe-

rence was observed in the heat received. How this is ac-
counted for by Secchi was stated in the September num-
ber.

Prof. Mayer, of the Stevens Technological Institute,
adopts a different method of observation, and his results
differ considerably from those both of Langley and of
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Secchi. He causes the image of the sun to fall on the
smoked surface of a thin sheet of paper, while the other
side of the paper is coated with a film of Meusel's double
iodide of copper and mercury. He begins with an aper-

ture of object-glass which does not give sufficient heat in

any part of the solar image to blacken the iodide, gradual-
ly increasing the aperture till he gets a well-defined black-
ened area. This is the area of maximum temperature.
The aperture being further increased, the blackened sur-

face extends, and a new area is formed bounded by a well-

defined isothermal line. This process is continued till the
isothermals of the entire image are mapped out.

Prof. Mayer finds that— i. There exists in the solar

image an area of sensibly uniform temperature and of

maximum intensity. 2. That this area is of variable size

.

3. That it has a motion on the solar image. 4. That it is

surrounded by well-defined isothermals. 5. That the
general motions of translation and of rotation of these
isothermals appear to follow the motions of the area of

maximum temperature, but that both central area and
isothermals have independent motions of their own.

THE HEAT OF THE GALVANIC CURRENT.
Sinxe the galvanic effect upon metal wires, by means of

which they are made to glow, has acquired a practical im-
portance in galvano-caustics, it appears desirable to pre-
sent, in the clearest manner, the connection between the
power of the battery, the dimensions of the wire, and the
resulting phenomenon ; and the first attempt at a partial

solution of this problem is given by Prof. Muller of Frei-
burg in Bavaria. According to him, we obtain a measure
of the intensity of the glow by dividing the intensity of
the galvanic current by the diameter of the wire, and the
current intensity being given by Ohm's law, we find that
the effect will depend upon the number of elements in the
galvanic battery, and the electro-motive force of each ele-

ment ; also upon the resistance of the wire and the batte-

ry. For the same battery acting on the same length of

wire a maximum glow will be produced when the wire has
a certain determinable diameter ; the intensity of the glow
diminishes when the wire is either thicker or thinner than
this. For instance, with six of Ruhmkorff's zinc and car-

bon elements acting on a platinum wire one decimetre
long, the maximum glow is produced when the diameter
of the wire is + of a millimetre ; for a wire two decime-
tres long the thickness must be TV of a millimetre to pro-

duce the maximum effect. With a battery of two of Stoh-
rer's elements, a platinum wire two decimetres long can
not be raised to a white-hot glow, but may be raised to

a red heat when its diameter is ii millimetres, or less.
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Again, in order to make red-hot a platinum wire of -} mil-

limetre diameter and two metres long, a battery of 28 ele-

ments is necessary, while 40 such will not make this wire
white-hot.

THE CALCULATION OF TUNING-FORKS.
M. Mercadier communicates to the French Institute

the results of some experiments made to ascertain the
conditions which govern the vibration of tuning-forks.

The forks were so arranged as to record their vibrations

on a revolving cylinder on which the second beats of a

clock were also recorded by another style. The vibra-

tions of the fork were maintained by electrical means.
He found that the breadth of the fork—that is, the dimen-
sion perpendicular to the plane of the vibration—had no
influence upon the number of vibrations. But this num-
ber was nearly proportional to the thickness, which is the
dimension in the direction of the vibrations. As to the
length of the prong, it was found that the vibrations are

inversely proportional to the square of the lengths, calling

the latter the axis plus a small quantity, y. Jhe material
of the fork also affects the result, and a formula is given
in which n=Ke divided by (/+ y)"1

, in which 71 is the num-
ber of vibrations, e the thickness, /the length,/ a small
constant, and k a coefficient depending upon the material
of the fork. For steel this is 818,270. This formula per-

mits the manufacturer of forks to give any desired num-
ber of vibrations, the result being accurate to within one
or two per cent.

MUSICAL DUODENES.
An interesting paper on the correct tuning of keyed in-

struments was read before the British Royal Society by
Mr. A. J. Ellis. The ordinary keyed instruments, such as

the organ and pianoforte, are limited to twelve sounds in

the octave, while a full series to produce just intonation
would consist of seventy-eight sounds. He exhibited a
chart of these sounds distinguished by the ordinary musi-
cal signs, with the addition of certain marks to denote the
pitch of the notes. The great number of these notes is

troublesome in practice, and by admitting a slight error,

which is not sufficient to offend the ear, the number has
been much reduced. In carrying the system into practice

the twelve notes of the ordinary keyboard are retained,

and it is necessary to make choice of certain sets of twelve
notes to be used when playing in corresponding keys.
These sets Mr. Ellis calls ditodeues, and the object of his

I

paper was to show how these sets were to be selected. He
also played some harmonical passages, first on a harmo-
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nium of the ordinary kind, next on another with abso-
lutely just intonation, and finally on a newly-constructed
harmonium, tuned on Handel's plan of the old organ tem-
perament, but which had other notes added, enabling
music to be played on it in all keys. These additional

notes were brought into use by draw stops.

In discussing the paper, Dr. Pole pointed out the reason
why unaccompanied vocal music by good performers is

thought delightful. It is because the singers, when un-
controlled by falsely-tuned instruments, are guided by
their correct ears, and produce absolutely true harmony.
This separation of vocal from instrumental music is com-
paratively infrequent, and to lovers of music it has the
charm of an agreeable novelty. Such performances are
rapturously applauded, and it is becoming the fashion to

introduce unaccompanied vocal solos into oratorio mu-
sic. The only other opportunity of hearing true harmony
is when a stringed quartet is played by fine players.

SOUND AND FOG SIGNALS.
Among the papers read at the last Philadelphia meeting

of the American Academy of Sciences, was one by Prof.

Henry on " Sound and Fog Signals," of which we present
an abstract. The author stated the results of experiments
made last summer, under the direction of the Lighthouse
Board, at Block Island, and at Little Gull Island, at the east
end of Long Island Sound. One set of experiments
was made to investigate the cause of an echo apparently
heard from the ocean ; the results were not such as to solve
the problem, though they favored the hypothesis that
the echo was due rather to a reflection from the waves than
from the air. Another set of experiments was directed to
investigating the effect of elevation on the hearing of
sound ; the result was to show that a sound travelling
against the wind is heard farther away on an elevation
than at the sea-level. In five cases, sound was heard five

times farther with the wind than against it, the wind's ve-
locity being about five miles per hour. The effects of

sound travelling with the wind, against it, at right angles
to it, etc., were shown in diagrams representing curves of
audition. In still air these curves are nearly circular;
with wind uniform in velocity throughout the whole space
the curves are approximately elliptical. The curves dif-

fered according to the different conditions. It appeared
to be demonstrated that sound is heard farthest with a
moderate wind, and that with a strong wind it is heard a
less distance in every direction than in still air, and per-
haps to a less distance than with a wind of moderate ve-
locity, (yy)
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NEW TELEGRAPHIC LIGHTNING-PROTECTOR.
The most convenient position for the protector is near

the batteries, so that the lineman, who looks after them,
can at the same time see that it is in good working order.

To the two sides of a cast-iron box, b b b, about 10 cen-
timetres in depth and the same in breadth, are fitted two
strips of ebonite, a a, carrying the terminals for communi-
cation, c c'. The line L is connected with the terminal c,

and communicates by means of the terminal c' , with the
instruments A, which are connected underneath to the
box of cast-iron and so to earth, E.

The terminals, c and c\ are connected together by a
German-silver wire, s, made into a large spiral. The wire
is covered with silk and dipped several times in a solu-

tion of india-rubber, so as to form an insulating covering
impermeable to water. The iron trough should be placed
in the battery-room, on a floor affording a good earth con-
nection, or else connected to earth by some other conve-
nient method, and should be three parts filled with water.
Now, when the lightning strikes the line, the wire, s,

with its thin insulating covering, offers a very direct con-
nection with the water, and so to earth ; the spiral, s, will

be fused or the insulating covering pierced, and will thus
open a direct circuit to earth. As the ends of the broken
wire might perhaps come in contact with the sides of the
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box, and so convey a portion of the atmospheric dis-

charge through the instruments, it is preferable not to

put them direct to earth, but to find earth by means of the
iron box ; by this foresight they will be completely out of

danger from the discharge of the lightning.

After the storm the clerk replaces the broken wire b5>-

one in reserve, and the damage is repaired. The length
of the iron box depends on the number of wires to be
protected ; a space of two centimetres will suffice for each.
It must be remembered that this new form of protector
will appear very primitive as compared with those gene-
rally in use, which are in themselves an ornament to our
offices, and rank high in the opinion of those not versed
in telegraphy, but as regards practical use and economi-
cal advantages we believe it fully deserves preference to
any other form. (i°i)

NEW SESOUIOXIDE OF IRON AND CHLORHY-
DRATE OF AMMONIA BATTERY.

M. Gaiffe has recently devised a new battery, which,
while in several respects resembling that of Leclanche, is

claimed by its inventor to be considerably more economi-
cal. It is composed of an exterior glass vessel, a prism of
carbon, C, containing in its pores sesquioxide of iron, and

an amalgamated zinc rod mastic cover closes th<
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cup and prevents evaporation, the only opening being
that for the admission of the rod. The screws, V V, are
for the conducting-wires, and the exciting liquid is a so-
lution of chlorhydrate (muriate) of ammonia.
The battery, so far as its action is concerned, is identi-

cal with that of Leclanche. Thus, when the circuit is

closed, the chlorhydrate of ammonia, or chloride of ammo-
nium, attacks the zinc, and forms with it a double chloride
of ammonium and zinc ; the ammonium set at liberty de-
composes the sesquioxide of iron and with one part of
oxygen forms free ammonia, which is dissipated. No ac-
tion takes place except when the circuit is closed. The
battery has a constancy and an energy relatively large (its

electro-motive force is equal to || of a sulphate of copper
couple), so that it is well suited in its smaller sizes for
medical or electric signal uses. In larger dimensions it

is claimed to be adapted for telegraphic and industrial ap-
plication.

ACOUSTIC REVERSIBILITY.

Professor Tyndall has shown that when a sensitive
flame is placed immediately behind a cardboard screen 18

inches by 12, and a reed-pipe sounded at a distance of 6

feet from the screen, the flame is violently agitated.

When the positions of the flame and reed are reversed, the
latter being now close behind the screen, and the former
at a distance of 6 feet from it, the sonorous vibrations are

without sensible action on the flame. This experiment
affords an explanation of a difficulty experienced byArago
and others when investigating the velocity of sound be-
tween Villejuifand Montlhery in 1822. It was noticed that
while every report of the cannon fired at Montlhery was
heard with the greatest, distinctness at Villejuif, by far the
greater number of reports from Villejuif failed to reach
Montlhery. Villejuif is close to Paris, and over it (with

the observed light wind) was slowly wafted the air

from the city. Thousands of chimneys to windward of

Villejuif were slowly discharging their heated currents, so
that an atmosphere non-homogeneous in a high degree
must have surrounded that station. At no great height
in the atmosphere equilibrium of temperature would be
established. The non-homogeneous air surrounding
Villejuif is experimentally typified by the screen with the
source of sound close behind it. As the sensitive flame
at a distance failed to be affected by the sounding body
placed close behind the cardboard screen, so did the obser-
vers at Montlhery fail to hear the sound of the Villejuif

gun.
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HARD RUBBER THERMOMETERS.
In 1852, I noticed the electric properties of hard rubber

or vulcanite ; and in 1853, I made arrangements with the
owners of the patent for the manufacture of insulators for

telegraph wire from this substance. The first orders for

them were received from California ; and as transporta-
tion was very expensive on the Isthmus route, they were
made very light, weighing but half an ounce each. On
arrival they were heated to about 300° Fahr., by which
they were expanded; and while in this condition, they
were placed upon iron pins, to which they were held firm-
ly by contraction.
My attention having been thus called to the dilatability

of hard rubber, several thermometers were made from it.

One was made by riveting it to a thin strip of steel, about
a foot in length, and one fourth of an inch in width. The
bottom of this was held fast, while the top was free to
move, and so to indicate the temperature on a graduated
arc. This one, now in use, has a range from zero to 90
Fahr., and is as sensitive as the common mercurial ther-
mometer. It is well adapted for the ordinary range
of the atmosphere, but is not suitable for indicating high
degrees of heat, as the rubber softens at about 200 Fahr.
One of them was made by perforating a thin strip of

steel, at intervals of an inch, and placing upon it a strip

of rubber compound when in a plastic state. This was
coiled, with an intermediate strip of metal, which forced
the rubber through the holes. It was then vulcanized in

the usual manner ; and when cold, the intermediate strip

was withdrawn, leaving an open space between the coils.

This saved the trouble of riveting, and gave to the rubber
an unbroken and smooth surface. The coil is held fast at

the centre, and the outer end is left free to move. An-
other thermometer was made of glass and hard rubber,
the latter in the form of an arc, being riveted at both of

its ends to a glass plate, which formed the chord.
Instruments of this kind are much better than mercu-

rial thermometers for making electric connection with
alarm bells to indicate excess of heat.—J. M. B., in Scien-

tific American,

ICE AS A HEAT-CONDUCTOR.
Experiments made by Pfaff show ice to be by no means

a bad conductor of heat. Taking the conductivity of gold
as 1000, platinum is 981, silver 973, iron 374, ice 314, and
tin 303. Dr. Pfaff suggests that his results will modify
our views of the physical condition of the interior of a
mass of ice.
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MECHANICS AND ENGINEERING.

BOILERS.

At a recent session of the British Iron and Steel
Institute, Mr. T. R. Crampton said : In the case
of boiler performance, the question was how much
water would a boiler evaporate with a given weight
of coal, and the boiler which gave the highest
performance in this way with the smallest area of
heating surface was the best boiler. The question of
what horse-power the steam thus generated would deve-
lop was one which depended upon the class of engine to
which the steam was supplied, and hence it had nothing
whatever to do with the boiler. The class of boiler Mr.
Crampton considered unimportant so long as good circula-

tion and sufficient surface were provided for the work to
be done. As a general rule, it was desirable to use the most
simple construction of boiler possible under the given
conditions ; but under special circumstances greater com-
plexity was justifiable to obtain the necessary area of
heating surface within the required space. Mr. Cramp-
ton added that in 1842 he introduced the type of locomo-
tive boiler with the fire-box crown made flush with the bar-
rel—the latter being made larger than in the older type

—

and he found that the additional water space thus provid-
ed at the sides of the tubes in the barrel had a decidedly
beneficial effect on the circulation. For use in iron works
in connection with a puddling or heating furnace, Mr.
Crampton recommended a vertical boiler, say about 3 feet

diameter by 30 feet high, resting on the ground and free

at the top, this boiler being surrounded by a brickwork
casing, to the space between which and the boiler the
heated gases from the furnace are admitted by a lateral

flue, while they are led off at the top. Inside the boiler

should be placed a tube some inches less in diameter than
the boiler, thus dividing the ascending and descending
currents, and thus promoting the circulation. A boiler

thus arranged, Mr. Crampton stated, would never burn,

and the gases would be discharged to the chimney with
their temperatures reduced to 500 .
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NEW COMPRESSED-AIR LOCOMOTIVE.
At the works of the Great Alpine Tunnel of St. Goth-

ard, Switzerland, ordinary locomotives are employed to
remove the excavated materials, but instead of steam the
locomotives are operated by compressed air. For this
purpose the tender of the locomotive is provided with a
large air-chamber within which the air is compressed, and
from which it is delivered to the locomotive in front. Our
engraving shows this air-tender, which is carried upon
eight wheels ; it is furnished in the upper part with a
valve, through which, by means of a flexible tube, it is

filled with air from the compressors. Below is a second
valve through which the air is supplied to the engine, by

means of two copper pipes and a flexible length of rubber
tube. The air-pipe of the engine passes through the fire-

box and enters the boiler, where it expands and passes
on to the cylinders. The working of the engine is, with
the exception of filling the tender as just described, and
the absence of firing, exactly the same as that of an or-
dinary locomotive. At the commencement of atrip the
gauge shows a pressure varying between 90 lbs.and 105 lbs.,

and after the transport of a train of twelve loaded wag-
ons from the tunnel to the spoil-bank, a distance of from
1600 ft. to 2000 ft., the pressure gauge still showed 67. 5 lbs.
The train could then be taken back empty, with a final
pressure of 30 lbs. to 35 lbs.
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The following particulars of this engine and its average
performance will be found of interest

:

Weight of engine 4 tons 12 cwt.
" tender and trucks , 7, " 8 "
" sixteen wagons 20 "

Load in
" " 32 "

Total weight of train : 64 tons.

Length of line 984 feet.

Mean pressure at starting 70 lbs. per sq. in.
" stopping 57 "

Capacity of air-reservoir 612 cub. ft.

Length of stroke I4- I 7 in.

Diameter of cylinders 8.05 in.

wheels 29.92 in.

Although a very cumbrous apparatus, the reservoir
measuring 26.25 ft- ^ong and 63 in. in diameter, two en-
gines, the " Reuss" and the " Tessin," have worked at

Gceschenen and Airolo, from December, 1873, until the
present time, and they have worked very economically,
the whole of the air being supplied from the existing
compressors, which is not the case with the new
engine we illustrate. It may be mentioned, moreover,
that at these great heights, coal costs more than 4/. a ton.
Without entering into any detailed calculations, we may

note as a result of numerous experiments made with the
two engines, that they have shown a high effective duty.
When the engine is at work, the chief loss occurs be-
tween the slide-valves and their faces ; this loss of air of

course increases with the
,

pressure, and it is therefore
found advantageous to work at as low pressures as possi-

ble. When this is done, moreover, the cooling of the
cylinders due to the expansion of the air is of course less

considerable than at higher pressures. The cooling of

the air becomes a source of great inconvenience, when
working at the higher pressures, 7 atmospheres for exam-
ple, and with a high rate of expansion. (28)

COMPENSATING CYLINDER.
A Bessemer blowing-engine recently erected at Pitts-

burgh exhibits an interesting feature in a compensating-
cylinder designed to balance the thrust and pull of the
engine. A small cylinder, standing next the steam cylin-
der, has its piston-rod connected with the cross-head so
as to move with it. A pipe from the boiler opens into
this cylinder below the piston, and as there are no valves
or slides, the steam flows freely in and out as it moves up
and down. The result is, that the down stroke pushes
against the elastic cushion of the steam, and the up stroke
is aided by its pressure, and the thrust and pull of the en-
gine is in a measure compensated and relieved.
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IMPROVEMENT IN CAR-WHEELS.

By W. H. Paige, Springfield, Mass.—The object is to

form a railway-car wheel of wrought metal, or having the
side plates and tire of wrought metal, and secured together
by spinning or turning the parts one over the other,

and dispensing with much of the heavy and expensive
forging or casting.

Figure I. is a plan view of the inside of one of the plates

attached to the tire, and prepared to receive the hub.
Fig. II. is a plan view of the inside of the other plate

separate from the tire, and Fig. III. is a central vertical
section of the wheel as finished.

A represents one of the side-plates of a car-wheel, the
centre of which is punched through at the dotted lines ra-

diating from the centre, as shown in Fig. I., and the parts
inclosed between these dotted lines are then turned back,
when heated, firmly against the inner face of the plate,
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forming the triangular parts e. This renders that por-

tion of the plate at the centre, for one third its area, of

double thickness, and forms a polygonal hole in the centre,

as shown clearly in Fig. I. A hub,/, having a hole there-

in in which to insert the axle k, and of a form to fit the
central hole in the plate, and having an annular flange,^,

is then inserted from the outside, and the plate and hub
being heated to the desired degree, a washer, c, is placed
over the inner end of the hub,/ (the washer being also

heated, if desirable), and swaged down firmly against the
parts <?, as shown clearly in section in Fig. III. This
swaging of the washer, c, into its proper place may be
done by hammering, while the hub, plate, and washer are

heated ; but I should prefer, as a cheaper and more expe-
dious process, to place the outer end of the hub in a die

or bed of the proper form to receive it, with its inner end
uppermost, the hub having been previously inserted into

its place in the plate, and swage the washer, c, down firm-

ly against the parts, e, and the washer and hub will then
be held firmly in place, and the hub, if it should require
it, may be given its proper interior form afterward, by
boring or otherwise. Each side plate is treated in like

manner, and, when secured in the plates, the hubs nearly
or quite touch at their inner ends, when the plates are se-

cured to the tire, as shown in Fig. III. An annular chan-
nel, /', is made in the tire—one on each side for each
plate—with an annular projection, a, formed just outside
of it, and the plates A and C are made of a diameter to just
fit into their respective channels, and when the plate is in-

serted therein the projecting metal at a is turned in over
the edge of the plate all around. This may be done by a
hammer, or the wheel may be placed upon a rotating disc
or platform, and a rotating movement being given to
the platform and wheel, the metal at the ridge a may be
pressed upon by a roller with sufficient power to force
the metal of the ridge a over and upon the edge of the
plate firmly enough to hold the plate perfectly tight and
secure. If the channel /were made scalloped, as shown at
/', or even in a more serrated form, and the plate made
of a corresponding form, the latter might be less liable to

work loose ; and to make the plate stronger at the peri-

phery, it may be reinforced with an additional strip weld-
ed on near the edge, or the edge turned over and back
against the plate if desirable. The tire may have a steel

tread, secured either by welding or by any other desirable

and convenient means, which will prevent the tire from
wearing as fast as it might otherwise do.
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IMPROVED LOCOMOTIVE ENGINE.

Thomas T. V. Smith, Yarmouth, N. S.—This is a modi-
fication of the present ordinary locomotive, so as to ad-

mit the use of a wider fire-box, to enable broad-gauge
boilers with wide fire-boxes to be readily and cheaply al-

tered to the narrow-gauge, and to admit the use of large

locomotives on much narrower gauges and cheaper rail-

roads than is now practicable. It is proposed to do away
with the ordinary truck in front, supporting the engine
by the driving-wheels, which are placed so far forward as
to clear the fire-box, and to introduce a second out-
side frame running back to the rear of the tender, resting
in front on the inner frame, and working upon it with a
truck centre. The whole is, in fact, a composite carriage,

of which the engine forms the front truck and the tender
the hind truck. One feature in the invention is that the
overhanging weight of the fire-box rests on the outside
frame, being free to work horizontally, to allow for the la-

teral play in passing curves.

THE STEAM DONKEY.

At a recent seance of the French Academy of Sciences,
some interesting particulars about a new locomotive of
M. Fortin Hermann were given. Its propulsion is produced
by the rising and falling of six articulated feet, which
strike the ground or rails something like the feet of a

quadruped. These feet are arranged in two groups : three
support the fore part of the machine, and the other three
the after part. The two middle feet are connected togeth-
er by a horizontal shaft ; the four others are independent,
and strike the ground sucessively in such a manner that,

while the middle feet move at a moderate pace, the others
have a highly accelerated motion. Each of these groups
of three feet is affixed to a single trunk. The force of the
steam is applied in such a way as to drive these feet to-

wards the ground.
The experiments made by the Eastern Railway Com-

pany at Paris with one of these machines have demon-
strated that, when the feet are shod with soles of india-rub-
ber weighing one kilogramme (2.2 lbs.) each square centi-

metre (4-ioth inch), an adherence to the rails or road is

obtained equal to three fourths of the weight of the
machine itself. In the ordinary locomotive this ad-
herence does not go beyond one fifth of the weight of
the machine

; it may be added that this adherence is,

in point of fact, variable ; on wet ..or damp rails it is not
more than one half ; but in the newly invented locomo-



MECHANICS AND ENGINEERING. 287

tive of M. Hermann, although the state of the rails or
ground will always have an influence, as in the case of the
machines in actual use, it will always be greatly superior.

The experiments made thus far prove that this new ma-
chine will dragon ordinary roads, or on rails, a train four
times as heavy as the ordinary trains ; the cost of this

augmented train will not, it is said,vary materially from that
of the ordinary machines with the usual trains when used
on equal grades ; but the increased adhering power of the
new locomotive will permit of the employment of a light-

er built machine for the usual trains, as well as the power
to surmount steeper grades than are usual on the railways
of the present construction. This new system of M.
Fortin-Hermann enlarges very greatly the capacities of all

locomotives for any roads, and will allow of passing
through ground where roads have not been constructed,
and up grades of one foot in ten.

PNEUMATIC RAILWAY SIGNALS.
At Wilmington, Del., the Philadelphia, Wilmington and

Baltimore Railroad Company has recently put down, on
trial, a new railway signal and gate system. Along or be-
tween the tracks, or under the road, a pipe is laid, 2 inches
in diameter, in which compressed air, 85 lbs. to the inch
pressure, is carried. When the train moves out of the
depot, the locomotive strikes a lever; and at the first

street which the track crosses, a gong or bell is set ring-

ing, to warn persons that a train is approaching, and a
gate extending across the street descends to within two feet
of the ground. The gate remains closed until the train has
passed. The locomotive then strikes another lever, when
another bell is rung, and another gate a square ahead is

closed ; and the gate behind the train is caused to rise to
its place, and that crossing is left free. In this manner
every train that passes through a city is made automatical-
ly to fence itself in, as it were, by closing and opening
gates over each street, one or two squares in advance, as
may be desired.

When the train starts, by its striking the lever already
described, a danger signal is instantly thrown around at
right angles to the track behind the train, and another a
mile ahead of it. When this one is reached another lever
is struck, and the last mentioned signals are thrown back
to their former positions, showing the first mile to be
clear

; and the two other signals, one behind and one a
mile ahead of the train, are exposed, and so from mile to
mile along the whole road. At every point of its progress
a train is thus between two signals, one to warn trains
coming toward it, the other to warn trains following it.
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NEW OIL-CAR.

A. P. O'Dell, of Oil City, Pa., is the author of a new
oil-tank car, which, if it fulfils the expectations of the in-

ventor when put to a practical test, will greatly lessen the

cost of transporting oil to the seaboard. The tank is

swung underneath a platform, which can be used as an
ordinary gondola car for carrying freight on the return

trip. At present the tank-cars have to be returned emp-
ty, which is a dead loss in freight.

NOVEL HORSE-CAR ELEVATOR.
A novel elevator for lifting street railway cars up the

face of Bergen Hill, Jersey City, N. J., opposite New-
York, is now in successful operation. The apparatus be-

longs to the North Hudson County Car Company. Its

object is to raise street-cars, passengers, horses, and all,

from the bottom to the top of the hill, a vertical height of

102 feet 6 inches. The incline is about as one to four, and
the entire length of the tracks 480 feet. Of these last

there are two firmlv laid upon timbers at 7 feet 10 inches
gauge. The cars are drawn upon two trucks made of very
strong framework, the upper platforms of which are level,

while the lower portions are inclined, to fit the slope of

the rails. When a truck is either at the bottom or top of
the road, its platform is in such a position that the car can
be directly driven thereon. The closing of a bar behind
the vehicle then causes chocks to rise from the track,

which rest against the wheels, holding the car in place and
preventing the horses moving it until the bar is once more
opened. Between the two trucks extends a heavy steel

wire rope, which passes over suitable pulleys at the top
of the incline. This acts as a kind of safety cord, and, at
the same time, causes the weight of one car to counter-
balance that of the other, throwing less labor upon the
hoisting machinery. The engineer is stationed in a kind
of pilot-house on the upper platform, beneath which is a
spacious room in which engines and boilers are located.
The engines, two in number and of forty horse-power
each, are horizontal, and are connected directly to pinions
which engage in large spur-wheels arranged between the
two winding drums. The latter are 12 feet in diameter,
and to each are brought two i-j inch steel wire ropes, which
serve to hoist and lower the trucks. Inside the engineer's
house above are counterpoised levers connecting with the
throttle and link, and a treadle operated by the foot
which governs friction and vacuum-brakes on the drums.
The average time of raising one car, while lowering anoth-
er, is one minute, though the same can be done with safe-



MECHANICS AND ENGINEERING. 289

ty in half that interval. The work was begun on July 1,

and finished in November 21, 1874. Mr. John P. Endries
is the designing engineer, and the Dickson Manufactur-
ing Company, of Scranton, Pa., the builders. The total

cost was $80,000. (83)

HIGH-SPEED BRAKE TRIALS.
In consequence of a statement made by one of the prin-

cipal officers of the Midland Railway Company, England,
with reference to a collision at Kildwick, to the effect that
the engine-driver of the mail train would have been able,

with the means at his disposal, if travelling at the rate of 50
miles per hour, to stop his train in 400 yards, certain brake
experiments were lately made in the presence of Captain
Tyler, on the Derby, Castle Donnington, and Trent line.

There were four trials. In the first of these experiments
all available means were used to stop the train, namely,
tender-brake and one guard's van-brake at rear of train

applied, sand used, and engine reversed and steam against
it, with the Le Chatelier tap open. The gradient was
level ; the train, the total weight of which was 102 tons, 7
cwt., 2 qr., was running at the rate of 49.9 miles per hour
when the brake was applied. The result was that 54 sec-

onds were occupied in stopping the train, which, after the
application of the brake, ran a distance of 807 yards. In
the second experiment all available means were used ex-
cept reversing the engine

;
gradient, 1 in 330 up and level

;

speed, 49.9 miles ; time occupied, 60 seconds ; distance run,

843 yards. In the third experiment all available means were
used, and when the engine was reversed, the regulator
was allowed to remain wide open all the time

;
gradient, 1

in 220 down; speed, 52.5 miles; time occupied, 55 sec-

onds ; distance run, 867 yards. In the final experiment
all available means were used. When reversing the en-

gine the steam was first shut off, then the lever pulled
into back gear, and then steam was turned on again as in

first experiment
;
gradient, level ; speed, 52.5 miles ; time,

50 seconds ; distance run, 787 yards. The weather was fair,

and the rails slightly greasy. Captain Tyler, in his report

to the Board of Trade, states that the engine-driver of the
mail train, who at present awaits trial on a charge of man-
slaughter, could not have acted so promptly as those who,
on the experimental train, listened for the word of com-
mand. He adds that, instead of 400 yards, 800 yards

should have been stated as the distance in which, with
the assistance of the guard, he could have stopped his

train. From this it appears that, at almost 50 miles an
hour velocity, a train will run nearly half a mile after the
brakes are applied.

13
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THE MUSCONETCONG TUNNEL.

The tunnel through Musconetcong Mountain, New-Jer-
sey, for the line of the Easton and Perth Amboy Railroad,

was opened on the 16th of December. The work was be-

gun on April 10, 1872, from which date to August of the

same year labor was devoted to making an open cut on
the west side of the mountain. Tunnelling was then

started at both ends through formations of limestone and
syenitic gneiss. Considerable trouble was experienced
during'the progress of the boring by irruptions of water
from a subterranean lake. The tunnel is almost exactly

one mile in length.

A NOVEL SINGLE-RAIL RAILWAY.
The Turkish government has recently commenced

the construction of a railway, termed the Steam Caravan,
between Alexandretta and Aleppo, Syria, a distance of

94.2 miles. A single rail is employed, following the con-
formation of the land, but raised on a wall 28 inches high
and 17.5 inches broad. The vehicles are mounted and
straddle, so to speak, both rail and wall. The locomo-
tives are provided below with horizontal, leather-covered
wheels, which rest against the sides of the masonry and
serve as brakes, and the last vehicle of each train has sim-
ilar arrangements. Each side of each carriage contains
two persons, and the complete train is calculated to ac-

commodate ninety-six.

RAILWAY TUNNEL UNDER THE ENGLISH
CHANNEL.

The preliminary arrangements for the commencement
of this great work are progressing favorably, and there
appear to be good prospects for its execution under the
combined auspices of the English and French govern-
ments. Preliminary surveys of the best routes have been
made by eminent engineers, who have become satisfied

thereupon that no especial difficulties are likely to be en-
countered. The length of the tunnel will be about twen-
ty-two miles.

The subject came up for discussion recently before the
British Association, when Sir John Hawkshaw, who is

one of the engineers of the work proposed, gave a variety
of interesting particulars.

The Channel waters, he said, were a mere fish-pond.
They were only 180 feet deep. Borings have been made
to a depth of 600 feet on each side of the Channel, and
also in the Channel bottom at many points on the line,
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and it has been experimentally ascertained that the tun-
nel would pass through a chalk formation for nearly the
whole distance. The tunnel would be 230 feet below the
bottom of the Channel; and with this large amount of
material existing between the bed of the tunnel and the
ocean above, there was little danger of any trouble from
the ingress of water.
Some people seemed to assume that the tunnel would

be so badly ventilated that nobody would dare to go into
it. When the tunnel came to be constructed the great
difficulty would be to get in and out of it. There would
be a vast number of workmen and an enormous amount
of building material to be carried in and out. There
would be a drift way tunnel ; and in order to facilitate the
men and the material going in and out, it would be desir-
able to put 9/1 each side of the tunnel a pneumatic tube

—

in fact, they would be almost essential for the mere con-
struction of the tunnel. When the tunnel was finished,
he would suggest that these tubes remain, All that was
necessary would be to make apertures on one side of the
tunnel, and by pumping the air which flowed in at each
end of the tubes into the tunnel the ventilation would be
practically easy and not very expensive. He had been
silent as to this point because engineers were generally
silent about works until they were executed. When the
work was accomplished, the way in which it was executed
would be patent to every body.

STEAM HILL-CLIMBER.
A new locomotive for use on Ithaca Hill, N. Y., has

made its appearance. The incline has five tracks, of which
the two outer are of the usual width, used in the ordinary
manner. When the engine starts up the hill, it rests upon
a pair of rails just within the usual track, and upon a set

of double flanged small driving wheels which are upon
the same axles with the big drivers—they being only
about thirty inches in diameter ; this inside track is raised
about fifteen to eighteen inches above the outer one,
and high enough so that the big drivers do not touch the
track at all ; the engine rests now upon the small drivers,

and is independent of the outer ones ; then in the centre
of the track is placed a wide cogged rail, which exactly
meshes into the cog-wheel which is between the small
drivers, directly under the centre of the locomotive.
Thus it will be seen that, by applying power to the big
drivers in the ordinary way, the power is applied to the
cogged wheel, which does the climbing. The cogs are
about three inches from tip to tip, and the wheel is eight
inches wide.
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NEW SAFETY-VALVE.

By E. W. Colls, Erith, near London.—The action of

the valve is such that, the moment it begins to move in

consequence of an excess of pressure, it opens fully, so as
to allow a free escape of steam until the pressure becomes
sufficiently reduced in the boiler, when the valve closes
as quickly as it opened. This action is brought about in

the following manner: A lever, A, consists of a metal
tube, having at each end a closed metal box. This tube
passes through eyes in the pillar, B B B. One of these
pillars, jointed at X, forms the fulcrum upon which the
lever works ; another presses upon the valve itself, and
the third is unattached at its lower extremity, where it has
a stud which works up and down in the curved slot, Y.
This slot acts as a guide, preventing the valve from being
forced out of its seat. The screws, CCC, passing through
the pillars at the top, press upon and hold the lever, A.
To the end of the lever, A, behind the fulcrum, is secured

a cast-iron box, D, the inside of the bottom of which is a
prolongation of the lower level of the tube. At the op-
posite end of the lever is another box of cast-iron, much
deeper, the bottom being of thick cast-iron to give
weight. The space intervening between the floor of this

box and the lower level of the tube is filled with mercury,
M. The pressure upon the valve is regulated by setting

this weighted end of the lever at a proportionate distance
from the fulcrum. For this purpose, the lever is duly ad-
justed, and then secured in its place by the screws C. When
once the lever is adjusted by the engineer or other re-

sponsible person, it may be secured from being altered by
the man in charge of the boiler by sliding over the head
of the screws, C, a tabular cap, E, having a slot formed
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through. The cap is closed at one end, and at the other

is provided with a cover which is applied to it when the

cap has been slipped over the heads of the screws. The
cap is then secured by a padlock, and all access to the

screws is thus prevented.
When the maximum pressure of steam at which the

valve is set is attained, the valve proceeds to lift slightly

as if constructed in the ordinary way ; but the moment
this takes place the lever is thrown out of its horizontal

position, and the mercury from the weight box begins to

flow through the tube into the box behind the fulcrum.

The weight of the mercury is thereby displaced from the

end of the lever and acts as a lifting force by being

transferred to the rear of the fulcrum. Thus the valve is

no longer loaded to the same extent as before, and opens
freely for the escape of steam. When the boiler has been
relieved of pressure to the extent of two or three pounds,
the lever weight is sufficiently heavy to close the valve,

and the mercury returns to its original position, thereby
preventing the valve from opening again until the maxi-
mum pressure is once more attained. As used at the Erith

oil works, the steam blows off at a pressure of 35 lbs., and
closes when it falls to 32I- lbs. The valve is easily set to a

pressure ranging from 10 lbs. to 100 lbs. on the square
inch.

SMALL STEAM-ENGINES.
By P. M. Blatchley, Guilford, Ct.— I will give you

the result of my experience with a small boat engine,
the vessel being 47 feet long 1 1\ feet wide, and \\ feet

deep. She has a three-bladed screw, 4^ feet in diameter
with 6 feet pitch, which is made to rise or fall in the wa-
ter. The engine has two 6 x 10-inch cylinders, running
at 120 revolutions per minute with 70 lbs. steam. The
engine exhausts into 75 feet of two-inch pipe, 60 feet of
which is in the water outside of the boat, coming in again to
conduct the water to the hot well. The pump takes the
water to the boiler at 190 Fahr. This arrangement makes
a very good condenser. The boiler is y\ feet x 4! feet,

with 120 two-inch tubes.
I have with this boat towed a ship of 700 tons at 4 miles

an hour/with 60 lbs. of coal per hour, and I can make 9
miles an hour when not towing. The mistake generally
made by those who have not had experience with boat
engines is that they do not give sufficient boiler capacity ;

and I find that the ample boiler power above described
gives an excellent result as to fuel consumption with my
small engine. (83)
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NEW GOVERNOR.
This governor, by Mein, depends for its action on the

same principle that operates if we pass a cord through a bul-

let and cause the bullet to

revolve in a plane ; the
cord being held at each
end, these ends will be
pulled toward each other.

A heavy ball is made up
of two half balls united by
a horizontal central pin

;

each half ball is fixed to a
rod , the top rod termi-

nates in a ball carried in

a socket in the top of the
frame just under the lu-

bricator ; the bottom rod
ends in a plain jaw, which
takes hold of a rod guided
in the frame, and fitted

with a miter-wheel sliding

on a feather as shown ; on
this rod is a collar and spi-

ral spring to aid gravity ;

the fork to the throttle-

lever takes into the col-

lar at the bottom. If the
ball were perfectly sym-

metrical when it was caused to revolve on its axis, it would
not diverge in any way ; but the centre of gravity not coin-

ciding with that of rotation, the ball diverges and tends
to assume the position shown in the dotted lines, the
halves of the split ball turning on each other.

STEAM AT 500 LBS. PRESSURE.
For several years the successful experiments of Mr.

Loftus Perkins, in England, in the use of steam at enor-
mous pressures, rising as high as 500 lbs. per square inch,

have been known. It appears from law proceedings in a
suit lately brought by Mr. Perkins against the Yorkshire
Engine Company, that the principles which lay at the
root of the various improvements invented by Mr. Per-
kins were, first, the use of extremely high-pressure
steam ; second, the use of fresh soft water distilled over
and over again with the minimum of loss, so that, practi-
cally, there was but little replenishing of the original
supply necessary. The first thing which became neces-
sary was to construct a totally new kind of boiler. Mr.
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Perkins constructed tubes with a diameter of three
inches, tested by hydraulic power up to 3000 lbs. per
square inch. The condenser, again, was a peculiarity of
Mr. Perkins' invention, the steam being condensed so
that the water could be used over and over again with an
amount of waste which was incredibly small. By means
of this system marine engines which had to use salt water
could be supplied with fresh water, a few tubs being am-
ply sufficient to supply the waste in long voyages. There
was also an enormous economy in the consumption of
fuel, Mr. Perkins being able to construct the largest en-
gines so as to consume only about il lbs. of fuel per
horse-power per hour. The consequence of using the
same water over and over again in this way was that they
could start with distilled water—the purest water that
could be got—and grit or impurities, which became ele-

ments of danger in boilers, were prevented from getting in.

In the case of marine boilers and engines this was a very
important result. It rendered it absolutely unnecessary
to depend upon salt water for the supply of the boiler.

The practical result was that the life of an ordinary sea-

going steam-boiler, in large steamers, was from five to
seven years, but there might be exceptional cases in

which it lasted ten years. Boilers made by Mr. Perkins
had been submitted to the most rigid tests by officers

of the Admiralty, and it was satisfactorily proved that
they had been thirteen years in use without repair or al-

teration of any kind.

IMPROVED STEAM-CYLINDER FOR COTTON-
PRESS.

John F. Taylor, Charleston, S. C.—This invention re-

lates to certain improvements in single-acting steam-cy-
linders, designed to operate the toggle-arms of a cotton-

press ; and it consists in a cylinder having at the top, near
the end of the stroke of the piston and upon the inner

periphery, a series of recesses of a greater length than the

width of the piston ; and also upon the same level a series

of holes communicating with the outer air, which admit
the air to fill the space above the piston on the downward
stroke, and allow the escape of the same upon the upward
stroke, the said recesses serving to equalize the steam
upon both sides of the piston when the latter is upon
the same, to break the momentum ; and the air-holes,

being closed when the piston is on the recesses, co-

operate with said recess to assist in breaking the momen-
tum, by forming in the top of the cylinder an air-cushion.
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AGGREGATE STEAM-POWER OF THE WORLD.

Dr. Engel, director of the Prussian Statistical Bureau,

has been making estimates, on such statistical data as are

available, of the total horse-power of steam-engines in

the world, as every country has tolerably correct railroad

statistics. Dr. Engel thinks that the following returns

with reference to locomotives are not far from right

:

Year. Number.
United States 1873 *4,223
Great Britain 1872 io,933

Zollverein 1871 5,927
Russia 1873 2,684
Austria 1873 2,369
Hungary 1869 506
France 1869 4,933
East-Indies 1872 1,323

Italy 1872 1,172
Holland 1872 331
Belgium 1870 371
Switzerland 1868 225
Egypt 1870 212

Sweden 1872 185
Denmark 1865 39
Norway 1871 34

* Total 45)467

It may be assumed that there are still four or five thou-
sand additional locomotives in countries from which no
statistics have been received, so that something like fifty

thousand engines of that description, of an aggregate of

10,000,000 horse-power, are now in use. Dr. Engel esti-

mates all the engines in use—locomotive, marine, and sta-

tionary—at about 14,400,000 horse-power.
Assuming that the above statistics are approximately

correct, it would appear that one third of all the steam-
engines and steam-power in the world are employed in

the United States. This will, in some degree, account for

the extraordinary industrial progress of this country and
the high rank it maintains in all departments of practical

engineering. The population of the United States is

40,000,000, while the aggregate population of the other
countries above named exceeds 350,000,000. (83)

SINGLE-RAIL STEAM-TOWAGE ON THE BEL-
GIAN CANALS.

We learn from the Moniteur Industriel Beige that a sys-

tem of steam-towage is about to be established on the
Bourgogne canal, over a distance of about 150 miles. The
tow-path will be laid with a single rail weighing some 16

pounds to the yard, and fixed on traverses placed 3.2 feet

apart. The locomotive has four wheels, two of which are
placed directly along the axis of the vehicle, one in ad-
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vance of the other, and two, one at either side. The for-

mer pair are directing, the latter driving, wheels. The
directing wheels are grooved, and fit the rail : the others
have rubber ties which give purchase on the macadamized
road,, and which press thereon only to the extent of 0.07
pounds per square inch. By means of simple mechanism,
the weight of the machine may be thrown either upon
the driving or directing wheels at will. In the first case
the maximum and in the last the minimum of adherence
is obtained, to suit the- conditions of a loaded or an empty
boat. A single road is to be used, with relay engines pro-
vided at suitable distances. Each locomotive tows one
boat ; and when a meeting takes place of two travelling
in opposite directions, the engines change boats and re-

trace their paths.
This single rail system has already been satisfactorily

tested for short distances on the Belgian canals, and the
projector, M. Larmangat, has obtained a government con-
cession for its extended construction for forty years. The
locomotives are to weigh 4 tons each, and will travel at

the rate of 3.1 miles per hour with full boats carrying a
cargo of 150 tons each.

THE STEAM-YACHT HERMIONE.
The steam screw-yacht Hermione has been recently

constructed for Captain W. H. Gordon, R.N., by Messrs.
Edwards & Symes, yacht-builders, Cubitt Town, Lon-
don. She is one of the fastest of her size and construc-
tion afloat. The following are the principal dimensions :

Length, 55 feet; breadth, 11 feet; depth, 5 feet 4 inches
;

diameter of cylinders, 8 inches ; length of stroke, 9 inches
;

heating surface, 325 square feet; grate surface, 13 square
feet. When the engines were worked about three quarter
power, the speed was 13 miles an hour, or 11.28 knots, the
number of revolutions 220 per minute, and mean effective

pressure in cylinders 80 lbs. per square inch. The power
developed would thus be 80.4 indicated horse-power, and

s
3 x D—

the constant in the Admiralty formula C— ———? would be

120, an exceedingly good result for so small a yacht. From
these results it is anticipated by the builders that, when
the engines are worked to their full power, namely, 120
indicated horse-power, at least 14^ miles or 12.58 knots
will be obtained. The yacht is constructed entirely of
teak and mahogany, coppered, and copper fastened, and
is fore-and-aft schooner rigged, and, considering her great
power and speed, has good accommodation for crew for-

ward, while she has a neat polished mahogany cabin aft,
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and her fittings throughout are of a superior quality. The
engines are high-pressure surface-condensing, with in-

verted cylinders, and fitted with separate variable expan-
sion valves, and screw reversing motion of most compact
and effective construction. The condenser and pump are

small, being only required to condense the steam for sup-

plying the boiler ; but when working at half speed a good
vacuum is obtained, or by means of a suitable cock the
exhaust can be turned into the chimney. The propeller-

shaft is of steel, cased in gun-metal, and fitted with one of

Hirsch's patent propellers, which works very satisfactori-

\y, and with little vibration. The boiler is of locomotive
construction, of steel with brass tubes, and has been
proved to 200 lbs. per square inch. It is fitted with a su-

perheater and has given very' good results, making steam
well. We may here mention that the above firm have re-

cently constructed the beautiful little steam-launch Black
Angel, 33 feet keel, 5 feet 6 inches beam, built entirely of

mahogany, copper fastened, for Messrs. Willans &
Ward, and fitted by them with Willans' patent three-cyl-

inder engine, which worked very satisfactorily, driving
the boat at a speed of 13 miles per hour. The total

weight of boat and machinery was under two tons. The
engines are very neat, and most compact and handy.
Messrs. Edwards & Symes have likewise in construction
the first ferry-boat for the Thames Steam Ferry Company
for heavy goods traffic, plying on the Thames between
Rotherhithe and Wapping. (28)

STEAM LAUNCHES FOR YACHTS.

A miniature steam launch, only 14 feet long by 4 feet 3
inches beam, has just been built by Messrs. Edwards &
Symes, of Cubitt Town, Eng., as a tender to a sailing

yacht for use on the fiords of Norway. The boat is to be
carried at the ordinary davits, and it has, therefore, been
made as light as possible, the total weight, including the
machinery, being only 800 lbs. The hull is built entirely
of mahogany, and it contains a vertical boiler with engine
attached, the arrangement being such that the machinery
can be detached from the hull in a few minutes, and
hoisted out complete, and the launch then used as an
ordinary boat, it being provided with oars and rowlocks.
The boiler, which is worked at a pressure of 75 lbs. to 80
lbs. per square inch, is welded up throughout, there being
no riveted seams. The boat will carry four persons and a
good supply of coal ; and during a trial trip made at

Greenwich, it attained a mean speed of 6i miles per hour.
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SMITH'S STEAM SENTINEL.
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An English invention consisting of a combined safety

valve and whistle, which can not be tampered with, and is

as will be seen from our engraving, an efficient and sim-
ple device. The safety-valve is conical, and is kept in
place by a spiral spring, which is carefully adjusted to the
required pressure. The lifting of the valve is at once
made known by the sounding of the whistle.
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FEEDING MARINE BOILERS.

The use of a second boiler for the purpose of providing

a supply of fresh water to keep up the feed to the main

boilers of ships.fitted with compound engines, is becoming

very general. Various contrivances have been adopted

also with the view to utilize the working power of the

steam of this second boiler by passing it through the en-

gines before allowing it to go to the condensers. The So-

cieta Nazionale of Naples have adopted the following plan

in the engines fitted by them to the ships of the Italian

navv : The small boiler is vertical, with a number of

transverse tubes of very simple arrangement. These boil-

ers are easily cleaned by loosing a joint and removing the

outer shell, which leaves .all the parts in contact with wa-

ter and steam exposed. These boilers are also used for

other purposes, such as working pumps and winches, and

are not always in use for their primary purpose.

IMPROVED HYDRAULIC MOTOR.

By A. Schmid, of Zurich, Switzerland.—The hydraulic

motor represented in our illustration is intended to run

one or more sewing-machines, or other light machinery,

and may be used in any house provided with a regular wa-

ter-supply. The apparatus consists of an oscillating en-

gine placed within a perfectly watertight outer casing,

which the water enters at one side and leaves at the oth-

er, as indicated by arrows. The* oscillating engine cylin-

der, driven by the water, swings in bearings, as shown,
suitable entrance and exit ports of the bearing permitting

alternately the entrance and discharge of water from the

cylinder. The piston-rod of the cylinder is pivoted to a

crank-disc of the driving shaft. The power is transmit-
ted to the machinery by a friction cone and belting, and
can be arranged to run the same at different speeds. A
brake device could be applied to produce the instant stop-

page of the motor.
The regulating air-chamber, shown at the top of the in-

closing casing, secures uniformity of motion under varying
pressures. A glass front shows the working of the inte-

rior parts of the apparatus. The casing is to be attached
by fastening screws to any suitable point at or near the
sewing-machine, and the water can be conveyed thereto
by rubber pipes. No oiling is necessary, as the apparatus
works entirely in water, which forms a sufficient lubri-

cant. The motor is capable of making~i20 to 500 revolu-
tions per minute, with an average water consumption of
forty gallons.
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schmid's hydraulic motor.
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, NEW LIFE-RAFT.

A trial was lately made in the Thames River, London, of

G. F. Parratt's deck-seat and life-raft, represented in our

engraving. The apparatus consists of a long metal cylin-

der with two stretchers and an oval air-tube. Attached

to the tube are cork and india-rubber floats. Should an

accident occur at sea, the cylinders and stretchers can be

fixed in two minutes and a half, and the apparatus, being

thrown into the water, is then ready for instant use.

When the crew of the raft are in her, they increase the

buoyancy by inflating the tube by means of eight or ten

valves, which are worked by hand, the full inflation occu-

pying a quarter ©f a hour. The buoyancy of the raft was
satisfactorily shown, for thirty-five men were upon it as it

floated down the river from Lambeth to the Temple Pier,

casting anchor off the Houses of Parliament, for the pur-

pose of showing the handiness of the craft to a number
of honorable members assembled on the terrace. As a
test of buoyancy, the whole of the crew and passengers
stood at one side of the craft, yet it remained as trim and
even upon the water as if no person were in it. The raft,

which cost $500, and is capable of holding one hundred
persons, can be easily made up into a deck-seat, so that
very little can be said against it on the score of clumsi-
ness, and, the weight being only 400 lbs., the launching
would be easy ; while, the sides being constructed of india-
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rubber, a heavy sea would not crack it to splinters

against the ship's side, as in the case of an ordinary ship's

boat. The main cylinder is hollow, for the purpose of

holding oars, sails, and provisions, and the bulwarks are

of netting and canvas fixed to iron stanchions.

NEW THEORY OF THE RESISTANCES OF SHIPS
AND OTHER MOVING BODIES IN WATER.

The following is an abstract of the address of Mr. W.
Froude, C.E., F.R.S., as president of section G (Mechani-
cal Science), British Association :

A fish in deep water, a submarine motive torpedo, a

sounding lead while descending through water, if moving
at uniform speed, are all examples of the case I am deal-

ing with. It is a common but erroneous belief that a
body thus moving experiences resistance to its onward mo-
tion by an increase of pressure on its head end, and a dimi-
nution of pressure on its tail end. It is thus supposed
that the entire head end of the body has to keep exerting
pressure to drive the fluid out of the way, to force a pas-
sage for the body, and that the entire tail end has to keep
on exerting a kind of suction on the fluid to induce it to
close in again—that there is, in fact, what is termed plus
pressure throughout the head end of the body and minus
pressure or partial vacuum throughout the tail end. This
is not so : the resistance to the progress of the body is not
due to these causes. The theory of stream lines discloses to
us the startling but true proposition that a submerged
body, if moving at a uniform speed through a perfect

fluid, would encounter no resistance whatever. To
cause a perfect fluid to change its condition of flow in any
manner whatever, and ultimately to return to its original

condition of flow, does not require, nay, does not admit, of

the expenditure of any power, whether the fluid be caused
to flow in a curved path, as it must do in order to get
round a stationary body which stands in its way, or to

flow with altered speed, as it must do in order to get
through the local constriction of a channel which the
presence of the stationary body practically creates.

Power, it may indeed be said, is first expended, and force

exerted to communicate certain motions to the fluid ; but
that same power will ultimately be given back, and the

force counterbalanced, when the fluid yields up the

motion which has been communicated to it, and returns

to its original condition.

The resistance of a ship practically consists of three items
— namely, surface friction, eddy resistance, and wave resis-

tance. Of these the first named is, at least in the case of

large ships, much the largest item. In the Grayhound, a
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bluff ship of iioo tons, only 170 feet long, and having a

thick stem and sternposts, thus making considerable eddy
resistance, and at 10 knots visibly making large waves, the
surface iriction was $8 per cent of the whole resistance at

the speed ; and there can be no doubt that, with the long
iron ships now built, it must be a far greater proportion
than that. Moreover, the Grayhound was a coppered
ship ; and most of the work of our iron ships has to be
done when they are rather foul, which necessarily in-

creases the surface friction item. The second item of re-

sistance—namely, the formation of eddies—is, I believe,

imperceptible to ships as finely formed as most modern
iron steamships. Thick square-shaped stems and stern-

posts are the most fruitful source of this kind of resistance.

The third item is wave resistance.

On this point the stream line theory rather suggests
tendencies than supplies quantitative results, because,
though it indicates the nature of the forces in which the
waves originate, the laws of such wave combinations are
so very intricate that they do not enable us to predict
what waves will actually be formed under any given con-
dition. In order to reduce wave resistance, we should
make the ship very long. On the other hand, to reduce
the surface friction we should make her comparatively
short, so as to diminish the surface of wetted skin. Thus,
as commonly happens in such problems, we are endea-
voring to reconcile conflicting methods of improvements

;

and to work out the problem in any given case, we re-

quire to know actual quantities.

SUBTERRANEAN FESTIVITIES.
We acknowledge the receipt, too late, however, to en-

able us to get there, of a ticket to a grand " Basket Picnic
and Subterranean Ball," given October 13th, 1875, in the
bowels of Leavenworth Mountain, within Marshall Tun-
nel, vicinity of Georgetown, Colorado. Our invitation
says

:

" For the information of visitors it may be stated that
the elevation of the tunnel is 9500 feet above the level of
the sea, and the dance-hall is 810 feet in from the mouth
of the tunnel, and is 500 feet below the surface. From
the mines cut by this tunnel millions of dollars have been
taken

—

" And below this argentiferous floor

Are many, many millions more.

The exercises will be opened by a brief address from
Commodore Stephen Decatur.

" Guests are privileged to ride on the palatial rock cars
from mouth of tunnel to hall.

"The festivities will be prolonged until ten boxes of wax
candles are consumed." (83)
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A CURIOUS ARTIFICIAL FISH.

A Spaniard named Fernandez has constructed at San
Francisco a submarine propeller, eleven feet long, four

feet deep, and four feet wide, and resembling a monitor in

its general shape. A forward hatchway opens into a cis-

tern which will hold forty gallons of water, introduced and
expelled by means of a force-pump inside the boat and
under control of the operator. The water passes in both in-

stances through a hole perforated amidships under the
keel. When the operator desires to sink his vessel he fills

the cistern with water, and when he wishes to ascend he
empties it. By means of complex machinery, he is enabled
to steer his vessel in any direction, and with remarkable
rapidity. The hexagonal manhead or trunk, which looks
like the turret on a monitor, is three feet long and from one
to two feet wide. It is closed over with a hatch-cover, held
down inside by two iron claws, which are secured by iron
rods. A slight pressure on these rods in a given direc-

tion instantly loosens the claws and the hatch-cover
springs open. In this way the inventor purposes escaping
from his boat should any thing go wrong with the machine-
ry. The manhead has five small apertures for light, four
of the six sides and the top having windows of French
plate-glass. On either end of the manhead, extending up-
ward several feet, are two wrought-iron rods, intended to
facilitate the escape of the operator in danger, who uses
them to force himself from his place. To the aft rod is

connected a contrivance which makes the upper section
air-tight, and the operator can by it expel the foul air.

(83)
VERTICAL MOTION OF VESSELS.

Mr. Thorneycroft, the well-known builder of fast

steam-launches, proves that at high rates of speed the body
of a vessel actually rises above its ordinary load water-line,

and, as the speed increases, continues to rise still higher.
The experiments from which these results were deduced
were conducted with the steel torpedo-launch lately built

for the Austrian government, with wmch a speed of 19.4
knots was attained. The differences of level were deter-
mined by means of three plumb bobs hanging from a bow-
sprit at various distances in front of the bow, from observa-
tions with which the altered water surface was measured,
and some exceedingly instructive diagrams made there-
from. From these it appeared that, up to a speed of
about twelve knots, the vessel sank more deeply in the
water ; but on being driven to a higher speed, she seemed
to make an almost sudden leap up, and continued gradu-
ally to rise above the normal water-line as the speed in-

creased.
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SELF-REGISTERING SOUNDING
INSTRUMENT.

This new sounding apparatus by Le
Coentre is now supplied under gov-
ernment regulation to all French ves-

sels of war. It is very simple in con-
struction, being nothing more than a
small set of blades similar to those of
a screw-propeller, secured to a vertical

shaft. These blades, as the apparatus
descends, rotate the shaft, and the
number of revolutions are registered
by suitable dials in connection with
simple transmitting mechanism. The
lower part of the device is of lead of

the usual weight for deep-sea sound-
ing*. The principal advantage of the
invention lies in the fact of its being
indifferent to submarine: currents or to
rough seas. The blades are rotated
only by its downward movement ; and
of course the more rotations regis-

tered, the deeper must be the water.
The dials show the depth in metres.

A RAILWAY ON THE SEA-BOT-
TOM.

Dr. Lacomme proposes to lay a sub-
marine line of rails at the bottom of

the Straits of Dover, between Eng-
land and France ?

upon which a
weighted chariot or platform is to run,

and upon this platform is to be placed
^i submarine boat, composed of gal-

vanized iron, and hermetically sealed,

propelled by compressed air.

Immense Photographs.—There are now on exhibition
in Paris, says the Revue hidustrtelle, the two largest pho-
tographs which have been made since the introduction of
the art. One of these photographs represents the princi-
pal fagade of the new Opera, the other one of the bronzes
—the Departure, by Rude—of the Arc de Triomphe de
l'Etoile. Each of the prints measures 4 feet 3 inches in

length, and 3 feet 4 inches in height. They were obtain-
ed in one single piece, by well-known processes, and with
the aid of a large and specially constructed camera.
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WAVE MOTION.
By Professor Guthrie.—The rate at which the wave

moved along depended very little indeed upon the height
of the wave, nothing at all upon the breadth of the wave,
nothing upon the density or specific gravity of the liquid,

but almost entirely upon the wave length—that was, the
distance from crest to crest. The author demonstrated
by means of experiments that, in circular troughs, the
smaller the diameter the more rapid was the pulsation,
and that the rate in different sized troughs varied inverse-
ly as the square root of the diameter. It was also found
that in a circular trough a wave 39.4 inches in length tra-

velled in one minute over 270 feet.

IMPROVED SCREW-PROPELLER

Ffrl. ^S

By J. E. Wilson, Brazoria, Texas.—Consists in the com-
bination of a screw-propeller having a graduated pitch of
its thread or blades from the front toward the rear of the
vessel, with a recess, box, or chamber having a graduated
or enlarged area from its front towards its rear.

The author states that the graduated spread of the screw
should be from twenty-five to thirty per cent increase ; or,

say in a propeller of two and one half feet in diameter, the
space between the first two turns of the thread or screw
may be four and three quarter feet, the next space five

and one quarter feet, the next six and one half feet, and
so on.
The object attained by the combination of a continuously

expanding screw-thread with a continuously-expanding
chamber is twofold : first, that the succeeding turn of the

thread may not turn in the whirl created by the preceding
turn ; or, in other words, that every portion of the thread
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may work in differently moving water, or water not bro-

ken up by the preceding thread into a whirl correspond-
ing with the next thread, and that the chamber or water-
way- may furnish the requisite volume of water to the pro-

peller, which receives and throws it off at a continuously
varying angle in relation to the shaft.

The screw may be constructed with a single or double
thread.

PROPELLING SHIPS BY WAVE-MOTION.

By Beauchamp Tower.—The machine consists in prin-

ciple of a weight supported on a spring, so that it can os-

cillate on the spring through a considerable range in a
vertical line. The scale of the spring, and consequently
the natural period of oscillation of the weight, can be va-
ried at will. When it is so adjusted that it synchronizes
with the waves, the oscillations become very violent, and
a large amount of power can be obtained from them. In
practice, the springs consist of highly compressed air

pressing on the rims of hydro-pneumatic cylinders, and
the arrangement is such that the vessel containing the
compressed air forms the moving weight. The author
exhibited a design of a machine for working an auxiliary
propeller of a sailing ship of 1800 tons displacement. The
moving weight in this case is 200 tons, and he showed by
calculation that it would give about 30 horse-power in the
long swell met with in the tropical calms, 260 horse-power
in average ocean-waves, and more than 600 horse-power
in a heavy head sea. The space occupied by the machine
compares favorably with a steam-engine of the same pow-
er. The author exhibited to the British Association a
model of the machine, which recently, in a moderate sea,

had yielded power at the rate of 1^ horse-power per ton of
moving weight.

IMPROVED ICE-BREAKING VESSEL.

Erich Jacob Weedermann, Copenhagen, Denmark.

—

This inventor proposes to build steamboats provided at

each end with sharp, strong, and powerful prows. The
prow is not placed immediately under and in line with
the stern-post, but at some distance back of the same,
leaving a bow portion with sharp inclined keel in front.

This produces the same inclined position of the vessel
when propelled against the ice as if weighted by a water
reservoir, being raised above the same, so that the ice is

cut and broken by the weight of the vessel.
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A WATER MOTOR:
At the Sulzbach Altenwald Colliery, near Saarbrucken,

Prussia, machinery has been established for the transmis-
sion of power from a steam-engine at the surface, by a

column of water circulating under pressure, the circum-
stances of the case not admitting of the establishment of
a direct-acting steam-pump under ground. The mine is

sunk 306 yards below the surface. The piston-rod of the
high-pressure engine above is connected with the pres-

sure plungers, each of which plungers is connected with
the underground engine by a tube filled with water. The
last-mentioned engine consists of four pressure pumps
arranged in pairs, and between each pair is placed the
working plunger of one of the mine pumps. When the
engine on the surface acts, the power is transmitted by
one pressure plunger through one water tube to a pair of

pressure-pumps underground, and thence to one working
plunger, which either aspirates or forces air, according to
its position. The opposite pair of pumps and connections
work conversely. The water is forced into an air vessel,

and thence through the rising main 303 yards in height,
in one lift to the surface. On the change of stroke, the
water in the cylinder of the pressure-pump rises in the
second water-tube and follows the retiring pressure
plunger at the surface, the power supplied by the descent
of water in one column being sufficient, with the excep-
tion of a slight allowance for friction, to effect its return in

the other. If the cataract pauses of the engine at the
surface are not too long, the discharge is practically con-
tinuous. At the Phcenix mine in Cornwall, England, an
arrangement of similar description, consisting ot a plung-
er attached to the main pumping-engine, connected by a
length of tube with a water-pressure engine in another
shaft, has been at work for the last ten years. (76)

THE WATER SHELL.
The effects of this novel instrument of warfare surpass

in destructive power the renowned Shrapnel shell ; and
in one experiment when a battery of the Royal Horse Ar-
tillery was in action, as many as fifty-one hits were record-
ed with the new shell, against twenty-eight made by the
Shrapnel, fitted with time fuses. The wooden dummies,
which represented the enemy drawn up in loose order, one
pace apart, in the manner of .an advancing army, were
struck again and again by the minute fragments of the
water shells, which inflicted wounds of a far more danger-
ous nature than those made by the Shrapnel or common
shell.

The nature of the water shell may be explained in a few
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words. It is not a projectile of special construction, but
simply a common shell or cast-iron cylinder filled with
water, into which is fitted a small cylinder containing a
quarter, or, at the most, half an ounce of gun-cotton ; it

is then hermetically sealed ; a few grains of fulminate of
mercury are placed between the gun-cotton and the fuse,

and as soon as the later is fitted, the shell is ready for fir-

ing.

The charge of gunpowder used in the same sized shell

is sixteen ounces, the explosion of which breaks the shell

up into 3 or 4 pieces, whereas the one charged with half
an ounce of gun-cotton flies into a hundred or more frag-

ments. The reason is this : The gunpowder explodes
comparatively slowly, and breaks up the shell at its weak
points, while the gun-cotton detonates with a sudden and
terrible force, which, being communicated to a non-com-
pressible body (water), bursts the shell instantly into
minute fragments, the energy being exerted equally on all

sides. So rapid and terrible is the force generated by the
gun-cotton that the iron shell is sometimes pulverized,
the fragments of metal being so minute as scarcely to be
visible.

The idea of this terrible shell is due to Professor Abel,
the scientific referee of the English war department, who
is also the patentee of a process to manufacture gun-cot-
ton, by which process, it appears from our correspondent's
letter, the gun-cotton is rendered the safest as well as one
of the most powerful of all known explosives ; being kept
always in a wet state, preventing accident without dimin-
ishing its efficiency. The English, German, and French
governments have adopted this new form of gun-cotton
for torpedoes and shells, as well as for military engineer-
ing and submarine mining. (83)

IMPORTANT RESEARCHES ON EXPLOSIVE SUB-
STANCES.

Roux and Sarrau have previously shown that two
different kinds of explosions can be produced by dyna-
mite, according as the substance is made simply to defla-

grate (explosion of the second order) or to detonate by
the percussion of fulminate of mercury (explosion of the
first order), and that the force of the explosion produced
by the same quantity is very different in the two cases.

They now find that the majority of explosive substances,
gunpowder included, possess the same remarkable pro-
perty.

The reciprocal of the weight (due corrections made) of
each substance which, when exploded in one and the oth-
er manner, sufficed to rend similar cast-iron shells, gave
the relative explosive forces. Some results of the ex-
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periments are given in the following table, the explosive
force of gunpowder ignited in the ordinary manner being
taken for unity :

Explosive force.

Name of Substance. , *
,

2d Order. 1st Order.
Mercury fulminate — 9.28
Gunpowder 1.00 4.34
Nitro-glycerine 4.80 10.13

Pyroxyl (gun-cotton) ". 3.00 6.46
Picric acid 2.04 5.50
Potassium picrate 1.82 5.31
Barium picrate 1.71 5.50
Strontium picrate 1.35 4.51

Lead picrate 1.55 5.94

Of the highest practical importance is the discovery of

the detonative explosion of gunpowder induced by the
detonation of nitro-glycerine (itself set off by the fulmi-
nate of mercury), for the force of the explosion is more
than fourfold greater than that obtained by igniting gun-
powder in the ordinary manner. (The increased force of
gunpowder and gun-cotton, when exploded by the agency
of detonation, was fully demonstrated by Abel six years
ago.) The authors observe that the mass of the sub-
stance employed for exciting detonation must usually
bear a certain proportion to that of the substance to be
exploded, but in some cases the action is propagated
throughout the latter when once up at any given point.

(4-32)
POWER OF GUNPOWDER.

M, De Saint Robert, in an article from his pen in La
Revtie Scientifique, gives the following calculation of the
efficiency of a rifled cannon, the diameter of the bore of
which is 3 inches, the shell of which weighs about 8.3 lbs.,

and the firing charge of which is i^lbs. It may thus be
estimated : Experiment has shown that the velocity of
the shell when it leaves the mouth of the cannon is about
1300 feet per second. The height from which the projec-
tile would have to fall to acquire this velocity is 26,800

feet. Consequently the work actually done by the pow-
der is equal to 219,000 foot-pounds. On the other hand,
Bunson and Schischkoff have found by direct experiment
that the heat evolved by the combustion of 2.2 lbs. of
gunpowder is equal to 619.5 calories. Hence the heat
evolved by the above charge of ii lbs. of powder is equal
to 340.7 calories. The mechanical work corresponding to
this amount of heat is 1,050,000 foot-pounds. Comparing
this, which is the possible mechanical work, with the ac-

tual work done on the projectile as given above, the ratio

is 0.208 for the effectiveness of the cannon, that is to say,

about 21 per cent.
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SPONTANEOUS COMBUSTION AT STEAM-HEAT.
A correspondent sends a piece of charred wood taken

from a plank which formed a portion of a box inclosing a
steam-pipe conveying steam at a pressure of about 80 lbs.

per square inch. The wood is as completely charred as

if it had been prepared by the ordinary process of burn-
ing. It is black, friable^ and thoroughly deprived of all

its volatile constituents.'
This is a simple illustration of what occurs very fre-

quently at temperatures exceeding 300 Fahr. The mois-
ture and volatile matters contained in woody fibre are

driven off and carbon only is left, at temperatures ex-
ceeding 300°, the rapidity of the change increasing as

temperatures rise. The precise lower limit of tempera-
ture of charring is not known ; but when that above
given is approached, the change occurs very slowly. A
piece of wood has been left in contact with a steam-pipe
conveying steam, during the cold season, at 50 lbs. pres-
sure, for sixteen years, without exhibiting evidence of

serious injury. The temperature there was about 295
Fahr. Violette charred wood at 302 Fahr., and the tem-
perature of the steam which produced the carbonization
referred to by our correspondent was about 325 Fahr.

In order that combustion shall occur, it is evidently
necessary, not only that the temperature shall be suffi-

ciently high to increase the tendency to ignition, but that
it must actually attain the temperature of ignition ; and
to produce spontaneous combustion in such cases, the
temperatures of carbonization and ignition must coincide.

We showed by the graphic representation of the law of
decrease of temperature of ignition with that of carboni-
zation that it was approximately expressed by a parabola,
and that, unless some sudden change of law occurs at

lower temperatures than those recorded, this coincidence
can not take place, and that, consequently, wet steam at

ordinary pressures can not ignite—although it may char

—

woods.
Charring and burning are two quite distinct processes.

The one is the expulsion of gaseous constituents from
organic matter ; the other is the rapid union of any com-
bustible material with oxygen. It does not, by any means,
follow from the fact that the wood is charred that there
has been any oxidation or true " burning." Wood becomes
charred in the process of burning, usually, merely be-
cause the oxygen seizes upon the volatile constituents
first, and only takes the carbon when it may not choose
between equally available molecules of the two classes
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of combustible substances. The slow process of car-
bonization illustrated by the example given by our cor-
respondent, the more rapid process of charring in the
usual methods of manufacture of charcoal, and the char-
ring noticed when wood burns in the fire, all are identi-

cal, except as to time and completeness. Ignition and
combustion are entirely independent processes, and we
have no evidence which seems reliable that the gases can
take fire at temperatures lower than about 8oo° Fahr., or
that charcoal can ignite at less than 6oo° Fahr. We do not
think it impossible, or even improbable, that, under pe-
culiar and rarely occurring circumstances, the condensa-
tion of inflammable gases within the pores of charcoal,
which is a wonderful absorbent, or its saturation with
readily oxidating materials, like the oils, may, by oxida-
tion, be gradually accelerated in rapidity of action, and
produce spontaneous ignition and combustion. We
have, however, no knowledge of well-authenticated in-

stances even of this. Our correspondent will probably
find it necessary to actually apply flame to his charcoal-
board to set it on fire. He will also notice that wood
"smokes" before taking fire—an indication that the tem-
perature of carbonization is probably lower than that of

ignition. (83)

EXTINGUISHING FIRES ON SHIPBOARD.
By F. M. Barber, Lieut. U.S.N.— I propose to make

use of carbonic acid gas in a manner which, I believe, has
not hitherto been proposed. The plan is to have, in some
convenient locality, a flask or flasks, each about 3 feet in

length and 1 foot in diameter, containing about 100 lbs. of

the gas in a liquid state. From the top or upper side of

the flask, a small iron pipe is to be permanently fitted

along the water-ways (or just under the deck), through-
out the entire length of the ship. From this main pipe, at

suitable intervals, are branch pipes, at right angles to the

main, passing down next the skin, to every store-room
and hold of the ship ; so that each compartment of the ves-

sel shall have its own pipe, or pipes, reaching from its bot-

tom to the main pipe at the spar deck. There is to be a

cock in the main pipe near the gas flask and one in each

branch pipe near the main, any one of which can be

turned from the spar deck.
On the alarm of fire, the hatches are to be battened

down ; the cock in the branch pipe leading to the com-
partment where the fire is discovered is to be opened, and
also the cock in the main next the gas flask. The liquid

gas, which is under a heavy pressure in the flask, passes

14
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out through the pipe in the form of vapor, as soon as the
pressure is relieved by turning the main cock, and is driv-

en in an instant, by the great pressure behind it, to the
compartment to which it is admitted. Arrived at this

point, and being i£ times as heavy as air, it fills the
compartment from the bottom up, without being diluted

with the air, and producing intense cold by its expansion
at the same time ; while the pressure with which it enters
forces it into all interstices in the cargo, driving out every
particle of air, which will all escape from the top, as no
compartment on board ship is absolutely air-tight.

Knowing then the cubic contents of any compartment and
the cubic space occupied by the cargo in it, sufficient gas
can be admitted as to render it absolutely certain that no
fire can exist there, without the necessity of opening the
hatches to see if the fire is out until such time shall have
elapsed as to render it perfectly safe to do so. By shut-

ting the cock in the main pipe, the remainder of the gas
is kept from vaporizing until such time as it may be re-

quired. On arriving in port, the flask is disconnected
from its pipe, and can be refilled in a couple of hours, and
then set up and connected in its usual place.

Should no fire occur, the apparatus can remain intact for
an indefinite time, except occasionally to see that the
cocks are in working order. The liquid is entirely non-
corrosive in its character, and the vapor is not injurious
to any class of cargo ; while it is, I think, the only sub-
stance that will permanently suppress the most advanced
state of combustion in a cargo of coal. (83)

STEAM AS A FIRE-EXTINGUISHER.
An interesting experiment with Sanderson and Proctor's

patent fire-extinguisher was recently made in Lower
Aspley Old Mill, Huddersfield. The apparatus depends
for its effectiveness on the efficiency of steam as a medi-
um for extinguishing fire ; and although this is used in

many mills, there are some people who doubt its suitabil-

ity for this purpose. Therefore both points came to the
test in the trial. The self-acting arrangement consists of
a number of thermometers, which serve as contact-mak-
ers in an electric circuit, and the apparatus proper, which
turns on the steam-valve by releasing a pin on the wheel,
and permitting the weight attached to the same to turn it

round. Contact can be made at any given temperature,
the fire simply raising the mercury in the thermometer to
the desired point. Lower Aspley Old Mill, which has
been used in the woollen trade, is at present empty, and in

a condition highly favorable to be burnt down from the
quantity of oil, grease, and dust deposited on the floors,



MECHANICS AND ENGINEERING. $1$

walls, pillars, and elsewhere. A quantity of firewood and
shavings had been placed on the floor of the bottom room,
which measures 75 feet x 22 feet x 14 feet high. The fire

was lit exactly at half past three, producing immediately
a large body of flame, and not quite a minute elapsed be-
fore the apparatus turned on the steam. For the next
two minutes the fire continued to burn unchecked, but
then it became less, and in another two minutes no more
flame could be seen. When the steam, which was 40 lbs.
in the boiler, had been going into the room for fifteen
minutes, it was turned off and the door opened ; but a
well-known crackling inside told that the fire was burning
up again, so the door was closed, and steam turned on for
twenty minutes longer; this was quite sufficient to
remove every trace of fire, and, after the room had been
aired for about half an hour, the whole of the interior
was perfectly dry, and no trace of moisture could be de-
tected, a circumstance which may be easily explained, and
one of great importance to machinery in rooms where
steam has been used as an extinguisher. When we say
moisture, we exclude one or two pools of water in a low
part of the floor. An artificial wooden floor upon which
the fire had been placed was very slightly charred in one
place, and the quantity of firewood burned was very small.

The trial was so far a success, both as regards the ap-
paratus and the agency of steam as an extinguisher.
A remarkable instance of the thorough efficiency of

steam as an extinguisher of fire in an inclosed space is

afforded by the report of the master of the steamship
Petrarch, of Liverpool. The Petrarch was bound from
Genoa to Antwerp, with a cargo of sulphur, etc., and after

passing Lisbon experienced very severe weather, and at

10 o'clock a.m. was struck by a heavy sea, which threw
her on her beam-ends. A loud report was then heard
from the forehold, and smoke was discovered arising from
the ventilators and hatches. The hatches were immedi-
ately opened to ascertain the cause, and the cargo was
found to be on fire. The vessel was then put before the
wind, and the hose laid on, and four feet of water pumped
into the hold. The fire, however, increased ; and finding

water of no avail, the hatches were battened down and
steam was turned on at high presuure from the main en-

gine. At 6 a.m. the cargo was still found to be burning

;

but at 8 a.m. the fire was mastered, and the vessel then
proceeded to St. Nazaire, where she arrived in safety.

The master attributes the extinction of the fire and the
consequent safety of the vessel to the use of the steam
jets. (61)
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SULPHUR AS A FIRE-EXTINGUISHER.
Half a hundredweight (30 kilos.) of brimstone would

be sufficient to abstract the whole of the oxygen from
3531 cubic feet of air, thus rendering it unfitted to sup-
port combustion. In a closed space, like a ship's hold,

the sulphurous gas produced by the burning of the brim-
stone would penetrate where water from the decks could
not be brought to bear, and the density of the gas would
prevent its rising or spreading if care were taken to close
the hatches carefully with wet sails, etc. It is suggested
that the brimstone should be made up in the form of large

matches, the ends of which could be passed through scut-

tles prepared for them in the decks or bulkheads in case
of need. It is asserted that $4 or $5 worth of brimstone
would be sufficient to stifle and annihilate all traces of
combustion in an air-space of 35,000 cubic feet. (9)

HIGH-SPEED TORPEDO LAUNCHES.
A trial was lately made of a new steam-launch, built

by Messrs. Yarrow & Hedle}r
, Isle of Dogs, Eng., for the

Argentine Republic. The little vessel is 55 feet long and
7 feet beam ; the plating is throughout of Lowmoor iron,

the frame being of steel. She is propelled by a beautifully
finished pair of engines indicating 60 horse-power, with
which a very high rate of speed is obtained. The torpedo
resembles in form an ordinary elongated projectile, and

I

will hold about 100 lbs. of gun-cotton, estimated to give an
effect equal to three times that weight of gunpowder. It

is carried at the end of a pole about 25 feet long, and the
launch is provided with steel shields to protect the crew
from rifle-shot. The little craft is a most successful speci-

men of boat-building.
The most remarkable feature is the system of igniting

the torpedo, designed by Captain McEvoy, of Messrs. Va-
vasseur & Company, London Ordnance Works. Hi-
therto these torpedoes have usualty been ignited by a
concussion fuse on striking the ship's side. It is evident
that, used in this wa5^, the crew have little chance of es-

cape, as the boat must be driven at speed against the
ship, and her own momentum will carry her on, breaking
the hole, and involving her in the results of the explo-
sion ; while if she does not go right, head on, the concus-
sion fuse may not explode at all. Captain McEvoy gets
over this objection by carrying three wires down the pole
and into the torpedo, within which is placed a very simple
detonating fuse. A brass cap is fitted to the torpedo, and
a suitable battery is placed in the launch. A very slight
blow will drive home the brass cap and " make contact

'"
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when the charge explodes. Besides this, the third wire is

so arranged that contact can be made in the boat and the
charge exploded at any time. Thus a launch might steal

alongside a ship, and, by just touching her, explode the

torpedo at the instant that her engines are turned full

speed astern to back the launch off; and if she does not

come square on and so make contact, the torpedo can be

exploded by the auxiliary gear without trouble. We may
add that Messrs. Yarrowg Hedley propose to build tor-

pedo launches 100 feet long with a speed of twenty-five

miles an hour. No ironclad afloat could run away from

such craft, and two or three of them would constitute a

most dangerous force.

A NEW WATER-GAS ENTERPRISE.
The manufacture of gas through the decomposition of

steam by incandescent carbon, according to patented me-
thods of M. Tessie du Motay, of France, is about to be
carried on, on a large working scale, in this city.

The company is known as the Municipal Oxygen Gas
Company, and is under the presidency of R. M. C. Gra-
ham, Esq. Their works are located in 41st street, be-

tween Tenth and Eleventh avenues. They have decided

to erect furnaces at once, and to lay mains for the manu-
facture and distribution of from four to five hundred thou-
sand feet of this gas, enriched with naphtha, for illumi-

nating purposes. The cost of the production, jn this way,
of a gas of good calorific power, we have every reason to
believe, from information in our possession, will be very
low indeed ; and the prospect seems good, therefore, that
gas may soon be furnished in New-York city for warming
houses and cooking food, as well as for many manufactur-
ing uses, cheaply enough to inaugurate a new era of civi-

lization—an era which we have long hoped for and looked
forward to. (162)

IMPROVED WIND-POWER.
Austin Lowe, Salina, Kan.—The invention relates to a

portable wind-power, which is designed for propelling
wheeled carriages used for transporting loads and for fur-

nishing a prime motor for operating thrashing machines,
churns, ploughs, and other agricultural machines. The
principal feature of the invention consists in the provision
or relative arrangement to each other of a pair of wind-
wheels, which are of such a construction that both are
brcught into action simultaneously, and caused to revolve
in reverse directions for transmittiug motion to a vertical
or main shaft, which is connected with the machinery to
be operated.
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A NEW RAILWAY GAS-LIGHT REGULATOR.
In the trains of the London and Northwestern Railway,

in England, gas made from oil has been substituted
for that obtained from coal, the former containing more
carbon, weights being equal, and burning longer. Each
carriage carries under its flooring its own reservoir, into
which the gas is compressed to six atmospheres' pres-
sure. From the reservoir, a copper tube leads to the re-

gulator, which consists of a cast-iron box closed by an im-
permeable membrane which connects by a rod with a
valye. When the latter is open, the gas enters the regu-
lator ; and when the regulator is full, the membrane swells
and shuts the valve. It is said that the mechanism gov-
erns the flame perfectly, keeping it equal even during the
movement of the train.

MACHINE FOR MELTING STREET SNOW.

By C. G. Waterbury, New-York.—The machine con-
sists of a small steam-boiler, upright and cylindrical in

form, beside which another receptacle of like shape to
contain naphtha is placed. The same fire serves to gen-
erate steam in one boiler and naphtha vapor in the other,
and the whole is located on the lront portion of a low
wagon, the body of which is of iron and has a water-bot-
tom to protect the parts above from, as well as to confine,
the intense heat beneath. Extending downward from the
vapor chamber are one or two rows of tubes, the openings
of which are in line across the bottom of the vehicle. A
like number of pipes from the steam generator discharge
steam-jets just at the orifices of the vapor tubes ; so that,

the vapor being ignited, the steam mingles with the
flame, becomes highly superheated, and also draws in a
strong current of air to the same, through apertures in

the large jacket tube which incloses each pair of pipes.

The mouth of each tube, therefore, wThen the machine
is in operation, emits a steady stream of flame, hot
enough, as we saw, to heat clay and stone beneath it to a
bright red in a very few minutes, and certainly sufficiently

powerful to demolish several inches of ice or snow by
merely passing over. In fact, the space beneath the ap-
paratus, at the orifices of the tubes, looked like the in-

terior of a furnace under strong draft ; and this heat, as
the wagon advances, is carried under the same and con-
fined by the body above and flexible runners, reaching to
the ground on the sides, front, and rear. The mere force
of the escaping blasts is sufficient to make cavities
of some little depth in hard ground, when the machine is
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standing still, and to scatter ice and snow so thoroughly
as to allow such as escapes complete melting to be easily
swept away. It will be observed that the main objection
to a steam blast, superheated or otherwise—namely, con-
densation—is here absent, and that the heated gases are
not merely applied to the surface of the mass, but driven
directly into its very substance.

(83)

THE GAS-WELLS OF PENNSYLVANIA.

The Natio?ial Oil Journal says :
" There is little doubt

that the gas escaping constantly from oil-wells is of near-
ly or quite as much value as the oil itself, and it is a mat-
ter of wonder that means have not long since been adopt-
ed to utilize this immense product of the earth. No esti-
mate can be made of the quantity of this gas, which has
for years been allowed to pass away into the air uselessly

;

but the yield of a few gas-wells which have been tubed
and their product utilized indicates that it is enormous.
A gas-well near Sarversville, in the Butler oil region,
flows with a pressure of 300 lbs. to the square inch, and is

roughly estimated to yield a million cubic feet of gas
every 24 hours ; and this is only one of quite a number of
large gas-wells, and almost numberless small ones, for it

must be remembered that every well which produces oil

also yields gas. A survey has just been completed for a
line of pipe from Sarversville to Pittsburgh, a distance of
about 17 miles. It is proposed to lay a six-inch pipe be-
tween the points named, and to supply the gas to manu-
facturing establishments as a substitute for coal for fuel
in Pittsburgh."

WELDED TUBES.

At the recent Bunker Hill Celebration in Boston, the
National Tube Works Company was represented by some
fine specimens of lap-welded wrought-iron tubing, drawn
by six large black horses on a wagon tastefully draped
with bunting. The tubing, some of the specimens of
which were very large, was effectively arranged to repre-
sent a cannon on a gun-carriage. The carriage was made
of tubing, six sections on a side, the cannon being repre-
sented by a section of lap-welded tubing twelve inches in

diameter, said to be the largest manufactured in the
world. On each of the tubes of which the carriage is

composed is the name of one of the original thirteen
States, and on the large tube representing the big gun
was inscribed :

"Massachusetts, 1775—Our Union Welded— 1875."
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DEADLY BALLOONING.
The names of Croce-Spinelli and Sivel, two of the most

daring and successful of French aeronauts, are now to be
added to the long- list of those who have laid down their
lives in the cause of Science. In company with M. Gas-
ton Tissandier, they attempted to ascend to a higher alti-

tude than had ever before been reached. At 29,000 feet

elevation, all three men became unconscious. The balloon
soared higher and higher and then descended. Tissandier
regained his senses on reaching respirable air, to find his
companions dead from suffocation.

This voyage which has resulted so disastrously was the
second of two recently projected by the French Society
of Aerial Navigation. During the first, which was safely
accomplished, the balloon was kept afloat for twenty -three
hours, and a number of interesting observations of natural
phenomena of the atmosphere were obtained. The
aeronauts, during the second ascension, were to test the
atmosphere at the highest possible altitude, make experi-
ments for carbonic acid, conduct spectroscopic, observa-
tions, and in general to obtain scientific data relative to
the upper aerial regions with greater accuracy than here-
tofore attained. Thus it was believed possible, through
the respiration of oxygen, to enable the investigators to
exist in a highly attenuated atmosphere, a fact already ap-
parently practically demonstrated by the previous ascen-
sion of fcroce-Spinelli and Sivel to a height of 25,000 feet,

described in these columns a year ago.
The balloon Zenith started on its voyage from Paris at

1 p.m., on April 15th, 1875. It shot directly upward,
reaching the height of 21,000 feet in a very few minutes.
At this elevation Tissandier says : "My companions were
pale ; I felt weak, but inhaled a little of the gas, which
somewhat revived me. We still ascended." In response
to Sivel's request, he acquiesces in throwing out ballast,
and three of the nine eighty-pound bags of sand were
emptied. "All at once,'' he continues, " I found myself so
feeble that I could not even turn my head. I wanted to
exclaim 'We are at 8000 yards,' but my tongue seemed
paralyzed." Tissandier then faints—but revives and finds
the balloon falling rapidly. Greatly alarmed, he arouses
Sivel, who has fallen into a stupor, and the latter, seizing
the respirator, inhales large quantities of oxygen. " Shall
we go up ?" exclaims Tissandier; "Yes," replies Sivel,
gayly, " and happy the one of us that returns." Sivel be-
comes intoxicated with repeated doses of oxygen, and in
his exhilaration throws over the respirator, besides the
ballast and a number of the instruments. Again the
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Zenith soars aloft, and Tissandier, as he lapses once more
into stupor, reads from the barometer an altitude df 29,000
feet. Spinelli and Sivel, he states, were still conscious,
though apparently incapable of any exertion. When
Tissandier awoke, two hours later, the balloon was falling

at a fearful rate. He hurriedly cut away the grapnel and
other articles which had escaped Sivel, checking the
speed ; and then, on attempting to rouse his companions,
he found both stone dead, their blackened faces and blood-
suffused mouths denoting their struggles against the suf-

focating atmosphere.
There is no' definite period stated by the survivor at

which he surmises the death of his comrades took
place. Tissandier was the weakest, physically, of the
three, and his loss of consciousness at an early period un-
doubtedly saved his life. Glaisher and Coxwell, at Wol-
verhampton, Eng., in 1862, ascended, according to the cal-

culations of the former, to an altitude of 37,000 feet ; but
this record can not be regarded as accurate, inasmuch as

it was only by superhuman exertion that Coxwell was en-
abled to open the valve by pulling the line in his teeth,

and both aeronauts had so far succumbed to the cold and
rarified air as to make their observations under such con-
ditions not very reliable.

PROGRESS OF FLYING MACHINERY.
It is stated that, for several months past, a firm of en-

gineers have been experimenting privately at the Crystal
Palace with an aerial steamer of a novel and promising
character, weighing 160 lbs. Experiments are stated to
have proved the capability of two vertical screws, each
12 feet diameter, to raise a weight of 120 lbs. ; the steam-
engine, with water and fuel, forming part of the weight so
raised to the extent of 80 lbs. The power exerted by it is

equal to two and a half horses. The communication of
motion is given by a vertical axis emanating from the
car. (47)

IMPROVED ELECTRIC FUSE.

Charles A. Browne and Isaac S. Browne, North-Ad-
ams, Mass.—The invention relates to electric fuses, con-
sisting of a shell having wires in packing, and attached to
a second shell or cup containing the explosive compound.
It consists in preparing these for transportation and sub-
sequent consumption, so that the outer or second cap
containing the fulminate charge can be shipped in a wet
state, and then dried and attached by the customer to
the independent fuse.
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THE ST. LOUIS BRIDGE.
The proportions of the bridge may be inferred by com-

paring them with the figures on the side of the river be-
neath the arches. The individual standing with his back
against one of the small piers, with arms folded, surveying
the father of waters as he rushes past the city, is only
about as high as two and a half courses of the granite
masonry of the pier, and he stands about forty feet below
the carriage-way of the bridge. Seventy feet above him
the iron horse is seen with its cloud of smoke emerging
from the sandstone arcade which surmounts the five stone
arches that carry the viaduct over the St. Louis wharf.
The railway-tracks are below the carriage-way and foot-
walks, and the steam trains in no manner interfere with
the local traffic of St. Louis, as the bridge is connected
with a tunnel under the city.

The towers, which terminate the bridge proper at each
end of the structure, contain elevators and stairways for
the convenience of pedestrians on the wharfs on both
sides of the river.

The St. Louis bridge will be found, if compared with
other great bridges of the world, to surpass them all in

several important particulars. In the massiveness of its

masonry and the depth of its foundations, it stands alone.

One of its channel piers and one abutment pier stand on
the marble rock over ioo feet below the river's surface.

In the length of its spans there is nothing equal to it in

existence, except in suspension bridges. Its two shore
spans are 500 feet each in the clear, and are built of

masonry, and the middle one is 520 feet.

In capacity it far excels all others yet constructed or
designed. The Brooklyn suspension bridge, one of the
remarkable works of the age, with its 1600 feet span, is

only designed to accommodate local traffic, and will not
possess sufficient strength to sustain steam trains. The
suspension bridge about to be constructed over the Hud-
son, at the Highlands, is only calculated to carry one rail-

way-track across the river on its grand span of 1600 feet

;

but the business that will be borne across the Missis-

sippi by the St. Louis bridge will greatly surpass that of

any other. Already thirteen important lines of railway
are preparing to throw their traffic across its arches ; and
above their trains, on a wide street, now rolls the domestic
commerce of the largest inland city in America. One of

the widest and most central avenues of St. Louis is ex-
tended by it directly across the Mississippi, thus connect-
ing by a common highway two of the most prosperous
and fertile States in the Union, Illinois and Missouri. (28)
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STRAIGHTENING A TALL CHIMNEY.
A high factory chimney in Havre, which during the

process of building had, owing to the sinking of one side
of its foundation, been, thrown out of perpendicular,
was recently straightened in the following manner : The
earth on the side opposite to that toward which the chim-
ney inclined was dug away to the foundation bed, and for
a width of six feet. On the wide lower course, pillars of
masonry were erected, which supported a heavy stagii £,

on which some 30,000 paving-stones were piled, lae
effect of this immense load was to cause a sinking of the
structure beneath, which, in six weeks, resulted in the
straightening of the chimney, the top having passed
through an arc of 31 inches.

NEW PROCESS FOR ILLUMINATING.
By T. S. C. Lowe, Norristown, Pa.—Consists in pro-

ducing from anthracite and the decomposition of steam, a
gas of very high heating power, and then enriching this

by means of crude petroleum when the gas is to be used
for illuminating purposes. The anthracite is charged in a
small cupola of, say, 3! feet in diameter, the bed of coal
being kept from 3 to 4 feet deep. When fairly ignited, the
base is closed, and superheated steam is admitted through
tweers a short distance above the grate-bars ; the steam
in contact with the burning coal is decomposed, and the
gas produced is a mixture of hydrogen and carbonic ox-
ide. The cost at which this excellent heating gas is pro-
duced is very small indeed, and its application in metal-
lurgical processes and for domestic use offers many impor-
tant advantages. Of course it is in this state entirely un-
suited to illuminating purposes. To enrich it, a small jet

of crude petroleum is directed on to the surface of the
burning coal; the gases are thus mixed in a nasceni
state, and, to still further insure their thorough mixture
at a high temperature, they are passed through a chamber
formed of fire-brick, with small spaces between the bricks,

heated in the manner of a Whitwell hot-blast stove ; this

insures a thorough mixture at an exceedingly high tem-
perature.
The charge which has been used in some of the works

using this process has been about 280 gallons crude pe-
troleum and 3600 lbs. anthracite for the production of

70,000 cubic feet of illuminating gas, the total cost
amounting to 56 to 60 cents per 1000 feet.

This promising improvement in gas-making has passed



3 2 -:-
SCIEXCE RECORD.

the stage of mere experiment, and appears to have
entered that of practical success.

To demonstrate the adaptability of the system to the

lighting of large cities, works were established by
arrangement with the Utica Gas-Light Company, and, for

several months past, the city of Utica has been lighted ex
clusively with gas made by this process.

Not the least item of saving effected by this process is

in labor. But two men—who are common laborers—are
employed at the Utica works, and their time is but partial-

ly occupied ; the addition of one more would suffice

for a production of four times the present supply. The
cost of the gas in the holder is claimed to be not over
one half that by the old method, while the quality of the
light is very satisfactory. (76)

ELECTRIC LATHE-CHUCK.
In order to obviate the inconvenience and loss of time

involved in the ordinary mode of fixing upon a lathe-

chuck certain special kinds of work, such as thin steel

discs or small circular saws, the chuck is converted into
a temporary magnet, so that the thin steel articles, when
simply placed on the face of the chuck, are held there by
the attraction of the magnet, and, when finished, can be
readily detached by merely breaking the electric contact
and demagnetizing the chuck. The face plate of the
magnetic chuck is composed of a central core of soft

iron, surrounded by an iron tube, the two being kept
apart by an intermediate brass ring ; and the tube
and core are each surrounded by a coil of insulated
copper wire, the ends of which are connected to two
brass contact rings that encircle the case contain-
ing the entire electro-magnet thus formed.. These rings
are grooved, and receive the ends of a pair of metal
springs connected with the terminal wires of an elec-
tric battery, whereby the chuck is converted into an elec-
tro-magnet capable of holding firmly on its face the arti-

cle to be turned or ground. For holding articles of larger
diameter, it is found more convenient to use an ordinary
face plate, simply divided into halves by a thin brass strip
across the centre ; a horseshoe magnet, consisting of a
bent bar of soft iron, with a coil of copper wire round
each leg, is fixed behind the face plate, each half of which
is thus converted into one of the poles of the magnet.
The whole is inclosed in a cylindrical brass casing, and
two brass contact rings fixed round this casing are insu-
lated by a ring of ebonite, and are connected with the two
terminal wires of the magnet coils. A similar arrange-
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ment is also adapted for holding work upon the bed of a
planing or drilling machine, in which case the brass con-
tact rings are dispensed with, and any desired number of
pairs of the electro-magnetic face plates are combined so
as to form an extended surface large enough to carry
large pieces of work. For exciting the electro-magnet,
any ordinary battery that will produce a continuous cur-
rent of electicity can be used ; but in machine-shops
where power can be obtained, it is more convenient to
employ an magneto-electric machine—such as Gramme's,
for instance—rather than a battery.

NEW FORM OF CONCRETE FOUNDATIONS.
At Glasgow harbor, the foundations for a 60-ton crane

have been put down on a new principle by Mr. Deas, en-
gineer to the Glasgow Harbor and Clyde Navigation.

'

The quay wall itself is carried on triple groups of 12 feet

cylinders. The crane seat rests on twelve concrete cylin-
ders, 2 feet 4 inches thick and 12 feet external diameter,
in three rows of four each*. The four front cylinders were
made in pairs, and the middle and the back rows singly,
the last two rows being joined together by tongues of
brickwork. The cylinders were made in wooden frames,
in rings about 30 inches deep. They are composed of a
mixture of five of gravel to one of Portland cement, and
were ready to lift and set in position after being made
about three weeks.
The cylinders sit each on a cast-iron shoe, on which, af-

ter being set in the trench, brickwork in cement was built

to a height of 5 feet. On the top of this the concrete
rings were placed, and jointed together with strong Port-
land cement mortar. The bottom of the trench in which
the shoes were placed close together was about three feet

above low water level. After the building of the cylin-

ders on the shoes was completed, they were sunk, by
means of Milroy's patent excavators, until the bottom of

the shoes reached the depth of 32 feet below low water
level, or about 52 ieet below quay level, about 100 tons of

cast-iron rings, of the same shape as the concrete rings,

being required to force each cylinder down. The cylin-

ders were then cleaned out by the excavators to the level

of the bottoms of the shoes, and filled with Portland
cement concrete, the lower 9 feet of the front cylinders

being-composed of five of gravel to one of cement, all the

other concrete used in filling being nine to one. The
diamond spaces between the cylinders were also cleaned
out to the same level, and filled to the top^of their cylin-

ders with concrete, five to one.
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PNEUMATIC POSTAL TUBES.
The National Assembly of France holds its sittings in

Versailles, a kingly residence distant some eleven miles
from Paris. The latter is* the real seat of government, and
it was therefore of great importance to introduce a means
of communication by which official documents could be
transmitted between the two places, at any moment when
required, with great rapidity. For this purpose the pneu-
matic method has been put into operation, with much
success, and it is stated that letters and packages are now
sent through in either direction in eight minutes' time,

being at an average velocity of more than eighty miles
an hour.
To produce this enormous velocity—the tubes being

only four inches in diameter—requires the use of three
steam-engines having an aggregate of one hundred and
fifty horse-power, besides other extensive apparatus,
which we will briefly describe, quoting from a recent
number of the Engineer.
A report on the system of M". Crespin, on the applica-

tion of pneumatic power over long distances, has been re-

ported upon by M. Tresca, of the Conservatoire des Arts
et Metiers, with the Academy of Sciences, and the report
is now published. We copy from the Engineer.
When it was found necessary to connect Paris and Ver-

sailles by means of a pneumatic tube, it was impossible to
make use of the method adopted in Paris, which only
gives the required speed over a distance of about I mile.

The problem was to apply the same force along a line from
ii to 12 miles in length. This result has been obtained by
the adoption of an apparatus called a relay, which, placed
at various points along the line, acts upon the train and
urges it at full speed to the next station. The column of
air within the tube is set in action by forcing or by ex-
haustion, and the two operations are employed concur-
rentty, but in a novel manner.
As in the pneumatic telegraph, M. Crespin uses a series

of boxes to form a train ; the impulse is given by forcing
the air in at one end of the tube and exhausting it at the
other; the pressure' accumulated in the reservoirs comes
into action at the moment the train passes a relay, and
continues until the arrival of the train at the next post,
when it is taken up by another reservoir, and so on to the
end.
The line is double, up and down, and each is divided

into sixteen sections of 3650 feet in length, and each sec-
tion has its relay. The necessary motive-power is obtained
from three stations, one at each end of the line, the
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other in the middle. The last is the most important, and
comprises two engines of fifty horse-power each, with
pumps capable of exhausting the 280 cubic yards con-

tained in the part of the line it serves in ten minutes, at

the same time storing it in the reservoirs under the pres-

sure of one atmosphere, necessary to supply successively

behind the train 188 cubic yards of air, representing 11

miles in length. The two stations at the ends of the line

have each two engines of twenty-five horse-power, with

pumps which in ten minutes exhaust nearly three miles

of line, and which at the same time compress in the re-

servoirs sufficient air to fill, at the moment required, dou-

ble that length of line.

The reservoirs at each of these three stations are con-

nected together by means of cast-iron tubing, 5 inches in

diameter, placed in the same excavation as the main tubes,

at a depth of 2\ feet, and opposite to each relay a branch is

connected with a reservoir, containing 20 cubic yards of

air for the service of the relay in both directions. The
relays are placed under the main tubes in a small chamber
closed by a trap similar to those used for sewers. The
exhaust relays are placed at two points, each one quarter

of the length of the line from the end, and consequently
with half the length of the line between them. The exhaust
receivers are much larger than the others, and they are

connected with the central establishment by means of

cast-iron pipes 4 inches in diameter, which contribute to

regulate the action of the exhausting engine. In order to

insure regularity in working, large reservoirs are also

placed at each end of the line, and all the accumulators of

pressure are in communication with each other. At the
central station, the capacity of the pressure reservoirs is 80

cubic yards, and those at the termini half that amount.
The exhaust reservoirs have a capacity of 97 cubic yards
at the central station, of 60 cubic yards at each interme-
diary station, and of 52 cubic yards at each terminus. The
last named are not in communication with the rest, and
thus 5^ miles of tubing are dispensed with.
With this arrangement no obstacle can arrest the move-

ment of the trains ; the pressure in the reservoirs is an
atmosphere higher than that of the ordinary air. The
train is introduced through a kind of sluice-gate, or cham-
ber, closed by means of a valve at the entrance of the
line, and the train is furnished with a piston fitted with
leather, which has precisely the contour of the tube. When
the train is in place, the valve is opened and the pressure
turned on. With a pressure of one atmosphere behind,
and a partial vacuum in front, the train starts with a speed
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of 130 feet per second, or 7800 feet per minute; and at

the moment of passing the first pressure relay, at 3650 feet

from the terminus, it opens behind it a large valve, which
places the line in communication with the reservoir of 20
cubic yards placed at the foot of the relay, and this second
current of air takes up the work. When the train arrives
at a station, an electric bell informs the attendant at the
station last past, and he closes the valve there.

In order to suspend the current of air of one relav, after
the train has entered the next section, the pressure itself

is made use of to set in motion a piston in the cylinder;
this piston moves, of course, at the same rate as the cur-
rent of air, and it is so calculated that the piston stops at the
end of the section. Admission is thus cut off, but the
tube is full of compressed air. When the train has passed
the third and fourth sections of the line, and has arrived
at the first vacuum relay, the compressed air which fol-

lows the train acts on a piston freed by the train, and this
piston enters rapidly into a cylinder with a valve, which
puts the up line in communication with the exhaust of 60
cubic 3

Tards at this station. The compressed air escapes ra-

pidly through a safety-valve placed above the exhaust re-

lay. As soon as the train has passed the fourth section,
the current of air of the rela3r presses on the exhaust-
valve, closing the line, and the train proceeds at the same
rate as before; but by a special arrangement, the speed
slackens towards the terminus to avoid any shock. The
time occupied in the transit is eight minutes.
The pneumatic tube itself is formed of wrought-iron

tubes brazed, 4 inches interior diameter, with a thickness
of i inch, and weighing about 26 lbs. per metre run=8 lbs.

per foot. They are joined together by means of six bolts
with an india-rubber washer between. In places the tube
is curved, but the radius generally exceeds 19 feet.

The working of the line is regulated throughout by
electric signals, and a special wire connects all the pres-
sure relays, and tells whether they are in action or not.
The carrier pistons are of iron, with an interior diameter
of 3A- inches, and 9 inches in length ; the boxes are placed
in a case which is slightly conical. On the outer surface
of the carrier pistons are fixed two strips of metal which
are turned to 3.95 inches, and started longitudinally so as
to produce rotation; this arrangement causes the wear to be
equally distributed, and should a grain of sand get into

the tube, it prevents stoppage by friction. The piston is

also hollow and similarly provided, and between the two
strips of metal there is a series of openings into the inte-
rior to receive any dust which may arise from the wear of
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material. The packing leather is fixed solidly between
two washers by means of a bolt at the end.
The exhaust relay consists of a piston which enters a

vertical cylinder, and draws with it a disc, which closes
the pneumatic line, and a valve, which opens a large rect-

angular orifice communicating with the reservoirs. The
top of the cylinder in which the piston moves is connected
by a tube with the back part of the valve above men-
tioned, and above the valve is a grating closed by a
clack. The piston is held down by means of a bolt until

the passage of the train, when the adjoining pressure relay
comes into action. The piston thus released has then its

upper portion in relation with the exhaust and the lower
acted upon by the pressure of two atmospheres, and there-
fore it rises rapidly into the cylinder and closes the line, at

the same time opening the lower valve by which the ex-
haust is effected ; all the air at a pressure superior to that
of the atmosphere has been expelled by the safety-valve
placed above, so that the aspiration only draws off air at
the normal pressure. The pressure relay is the main fea-

ture of the arrangement ; but should it not act, the train
is only retarded, not stopped.
Each of the pressure relays is in immediate communica-

tion with its reservoir of 20 cubic yards for accumulating
the pressure. These reservoirs are formed of iron plate like

ordinary boilers, and are tested to about 570 lbs. per square
inch ; they are made cylindrical in form, the ends being
closed with a single plate ; they are 16 feet 6f- inches long
and 6 feet 6f inches in diameter ; the exhaust receivers
differ from the others by having their ends concave with-
out and convex within. The tubes which connect the
relays of pressure are about 5 inches in diameter, and
those of the exhaust 4 inches. The pumps make forty
strokes a minute, are single action, with cylinders 3 feet

3! inches in diameter, and 4 feet stroke ; they draw or force
nearly 1 cubic yard of air at each complete stroke of the
piston. (61)

BENDING HEAVY IRON.

It is now possible, by the aid of hydraulic machinery, to
bend iron shafts of 12 inches in diameter to any desired
shape. Incredible as this statement may seem to some,
crank-shafts are now so made, instead of by the slow, la-

borious, and expensive method of forging. The bent
shafts are also said to be much better than forged ones,
from the fact that the fibre of the metal runs in one direc-

tion continuously, whereas in forged ones it is often across
the line strain.
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MACHINE BELTS.

In a recent paper read by John W. Sutton, M.E., before

the New-York Society of Practical Engineers, the author
made the following observations :

Although the use of belts for the transmission of power
is not, strictly speaking, an American invention, the great
improvements made in this country have caused it to be
known in Europe as the American system. In Europe
the greater part of the power is transmitted by cog-wheels,
but in this country 99 per cent is transmitted by belting.

The latter is used everywhere, from the sewing-machine
to the 500 horse-power engine of the largest factory.

Belts can be run in any way, at any angle, of any length,

and at any speed, and can be put up by any one of ordi-

nary skill. They can be made of any flexible material

—

leather, rubber, gutta-percha, cloth, paper, raw-hide, cord,

or wire—and they may be either round or flat ; and the
last novelty is a sheet-iron belt, and it is said to work
well. Every one uses them. While so handy and so pop-
ular, they have one fault. They are not positive. If you
start from the motor with a certain number of revolu-
tions, you lose a portion of them with every belt used.

This is the only fault of the system. It is noiseless, yield-

ing, and regular, but, unlike cog-wheels, it is not positive.

The number of revolutions that are lost may, and do, vary
continually by changes of the load or of the atmosphere.
It is upon'these peculiar changes of our favorite system
that I propose to speak to night. Belts derive their pow-
er to transmit motion from the friction between the sur-

face of the belt and the pulley, and from nothing else, and
are governed by the same laws as friction between flat

surfaces. The friction increases regularly with the pres-
sure.

The lecturer then gave the results of some experiments
with belts and pulleys to prove this. He found that there
was a great difference in the friction of belts, and it was
due to their elasticity of surface ; that is, the more elastic

the surface, the greater the friction. He made ex-
periments with a pulley and belt, moved by a lever and
spring-balance, to show the difference in the actual friction

between the grain and flesh sides of a leather belt in contact
with a smooth cast-iron pulley. He said that the old rule,

"that the number of inches in contact, multiplied by one
half the velocity of the belt in feet per minute, and divided
by 33,000, would give the horse-power," might give it

once in a hundred times, but not oftener. The rule is

that a belt holds upon a pulley as the tension (pressure)
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and as the square of the degrees of wrap. A belt wrapped
one quarter around a pulley has only one fourth the pow-
er of a belt wrapped one half around the same pulley with
the same tension.

A line around a post will give a good illustration of
this. One half a turn, and a man's weight is doubled;
while a full turn, and his weight is nearly enough to stop
a heavy boat, and two turns and his weight will stop the
boat, or the line will part.

Belts always run to the high part of a pulley when the
shafts are parallel ; but when they are not, the belt will al-

ways run towards the ends of the shafts that are nearest
together, and this tendency is much stronger than to run
to the highest part of the pulley. If you have a belt that
gives trouble in this way, you can see if it is the fault

of your shafting by drawing a line across the edges of the
two pulleys. Sometimes the bearings maybe in line, but
the tension of your belt is so great as to spring the shaft, so

as to throw the pulleys out of line. A stifEer shaft or an-
other bearing is the remedy. Leather and rubber belts

each have their advocates, and each party say theirs is

very much better ; but each kind is better in its place.

Where the belt is clear, a rubber belt will transmit 20 per
cent more power with the same tension, and will last as

long and run perfectly straight. It can be made of any
length or width, of exactly the same thickness in every
part, perfectly smooth on its surface ; and when in use,

every part will come in contact with the face of the pulley.

The greater tractile power of a rubber belt is due to its

surface elasticity.

Leather belts have to be made from pieces, and, as the

leather is not perfectly flat, a perfectly flat belt can not be

made from it. If a belt is cut from the back of a hide, the

edges are not so firm as the centre, and upon a crowned
pulley they will not hug as well as if they were of the same
firmness as the centre. If the belt is cut from one side of

the back, then one edge will be less firm than the other,

and the belt will be crooked, and one side will have more
tension than the other. Leather belts are usually riveted

at the joints. Now, if a rivet-head touches the pulley, the

friction is less than if the leather touched. If the head is

above the surface of the belt, then a portion of the belt is

not in contact with the pulley; and if the head is below

the surface of the pulley, then of course there is no con-

tact. Now every rivet in a belt is in one or the other of

those positions, and leather belts would be improved by

using something else in their place. Double leather belts

are used more than single ones ;
.but it is clearly a mis-
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take, as a single leather one will transmit more of the
power than a double one. If you look at the face of a

leather belt, you will see when it has been used for a time,

the face has a mottled appearance, light and dark, show-
ing how much of the surface of the belt has been in con-
tact with the pulley. If an average of one inch of width
has not touched, then you have paid for one inch of belt

. that is of no use, but is really a detriment. Double leather
: belts run straighter than single ones, as the flank side of

one part can be put against the back of the others. A
double belt will stand a greater tension than a single one
but a single one will stand all that should be put upon an
belt.

The cost of belting is increasing every year, and it is

well to look out for the belt of the future My impression
is that it will be made of low steel of great tensile

strength, and will run upon pulleys, with an elastic surface
to give greater friction. The instance I mentioned,
of a sheet-iron belt running upon cast-iron pulleys, is, I

believe, in Pittsburgh. But we have a hundred instances
of the steel belt upon an elastic surface pulley in this city,

in the band-saw, and one of a large saw-mill sawing logs
with a band-saw about three inches wide. Now a band-
saw is a belt, and the power to do work is all derived from
the friction between the band-saw and the lower pulley.
In the case of the saw-mill spoken of, it amounts to from
10 to 15 horse-power, and this is all transmitted by the
saw itself. It may be said that we can not get belts of
steel wide enough to take the place of our large belts.

Whenever such belts are wanted, they will be made of
any width and length asked for.

Belts of the present make are run with a strain of one
fifth their strength ; and as the strength of low steels is

over 100,000 pounds to the square inch, a belt one foot
wide and one eighth of an inch thick would have a
strength of 150,000 pounds or more. One fifth of that
would give us 30,000 pounds ; this strain, upon an elastic

surface pulley of, say, 16 feet, running at a speed of 2000
feet per minute, would give us a belt with the power to
transmit over 1800 horse-power. If the belt were one six-

teenth of an inch thick, it would be able to transmit 900
horse-power. We have no belts now capable of anything
like this. How will this belt be joined? When the band-saw
first came out, that was looked upon as the stumbling block
in its way, but to-day they are joined without a thought, and
in about the same time that it would take to join a belt of
leather. The steel belt would be joined in the same way.
Whether this steel belt .is the belt of the future or not,

!
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there will be wanted a better and cheaper one than we
now have, and it is to the practical engineers that we are
to look for it.

REVOLVING FIRE-BARS.

Schmitz recently introduced into

France, with good results, a system of

revolving fire-bars. As will be seen,

it consists simply of a series of

straight tubes, placed either singly or
coupled together, and pierced with
openings of a suitable form. Means
are provided by which these tubular
bars can be caused to revolve.
The first application of this system

was made to a 12 horse-power boiler,

in which the steam was maintained by
means of coke-dust and slack contain-
ing 25 per cent of cinders. This boiler

belongs to the Parisian Gas Company,
which has a deserved reputation for
investigating new and promising in-

ventions. The success of their first

experiments was so great that now
some hundreds of these bars are em-
ployed by the gas company, so that
the arrangement has passed from the
phase of experiment into that of actual
and large practice. It is claimed that.by
the use of the Schmitz bars, the work of

firing is rendered much less difficult,

while a thick fire (from 8 to 10 inches)
can be maintained economically. The ill

draft is regulated for a given consump-
tion of fuel, and the front of the ash-
pit may be closed, because sufficient

air can be admitted through the open
ends of the tubes. The inside of these
tubes is always visible to the fireman,
who can at once see when any of the
openings are choked. When this
takes place he is enabled, by partially

turning the tube, to present a new
surface to the fire, while he is easily
able to clear those passages which
have been closed. In turning the tubes, the ashes and
other dibris are precipitated into the ash-pit ; and, as shown
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in the engraving, the bars are furnished with a spiral pro-

jection to assist in breaking up clinkers etc.

The following are the results of this trial

:

Ordinary Schmitz'
Furnace. Bars.

lbs. lbs.

Water evaporated per pound of coal 4.678 5-563
Water evaporated per hour per square foot of heat-

ing surface 1.321 1.322

Coal burnt per hour per square foot of grate 6.79 5.70
Coal burnt per hour per square foot of heating sur-

face 0.283 0.238

From trials made with a boiler on the Passy Gas
Works, an economy of 26 per cent was claimed for the
apparatus, while the fuel employed was of such a nature
that it could scarcely have been employed in an ordinary
furnace. (161)

PNEUMATIC TUBES IN LONDON.
In addition to one line of 4! feet pneumatic tubes for

the transmission of large packages, mail-bags, etc., there is

in London an extensive system of small tubes in operation
for the sending of telegraph messages. The small tubes
are from i£to2i inches in diameter, are under the control
of the Post-Office department, they are divided into some
twenty sections, and their aggregate length at the present
time exceeds seventeen and a half miles. The messages
are inclosed in carriers, which are driven through the
tubes by an air-exhaust or air-pressure, produced by six

air-pumps worked by three fifty horse-power engines lo-

cated at the central station. Where the length of the tube
does not exceed one mile, the carrier goes through in

about 3 minutes ; but longer tubes require much more
proportionate time.

Iron pipes as well as lead have been tried ; but the re-

sult of experience is greatly in favor of lead. No deterio-
ration is experienced in the lead pipes, and they are easy
to maintain. With the iron pipes, however, the case is dif-

ferent ; oxidation of the iron takes place, and, the interior

becoming rough, the carriers are rapidly destroyed. The
maintenance of an iron pipe is therefore found to be very
expensive.
Provided due care is exercised in the construction of

the work, interruptions of the service are of very rare oc-
currence. When the carriers occasionally stick fast in

the pipes and can not be moved either by compressing or
exhausting the air, it is necessary to flood the pipe with
water and so force the carrier past the obstruction by an
increased pressure.
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All tubes are now fitted with a small pipe by which wa-
ter may be admitted if necessary.
The lead tubes are manufactured in as long lengths as

possible, the 2± inch tubes being in lengths of about 29
feet.

Each length is laid in a wooden trough as soon as manu-
factured, so that it may be handled without fear of bend-
ing.

A tightly fitting polished steel " mandril," attached to
a strong chain, is then drawn through the entire length of

the pipe. This operation insures the pipe being smooth,
cylindrical, and uniform throughout. It is necessary that
the mandril should be lubricated with soft-soap so that it

may not injure the pipe in passing through it.

When laid the leaden tubes are protected by being in-

closed in ordinary cast-iron pipes, so that the sinking of
the ground, etc., may not injure them.
The process of laying and jointing the tubes is as fol-

lows :

The leaden tubes, drawn and smoothed as already ex-
plained, are delivered from the wooden troughs to the
trench prepared to receive them.
The iron pipes are then drawn over the lead, leaving

enough of the leaden pipe projecting to enable a " plum-
ber's joint" to be made.
A strong chain is then passed through the length of

tube to be joined on, and a polished iron mandril, similar

to the one before mentioned, being heated and attached
to this chain, is pushed half its length into the end of the
pipe.

The new length of tube is then forced over the project-
ing end of the mandril, and the leaden tubes (the ends of
which have been already cut flat by an apparatus made for
the purpose) then butt perfectly together, and a plumber's
joint is made in the usual manner. By this means the
tube is perfectly airtight, and the mandril keeps the sur-
face of the tube under the joint as smooth as at any other
part of its length.
After the soldering process has been completed, the

mandril is drawn out by the chain attached to it ; the next
length is drawn on, and the process repeated.
Where it is necessary to deviate from the straight line it

is essential that the tubes be laid in a circular arc, whose
radius shall not be less than 12 feet. The same care is

necessary in entering the various stations, otherwise un-
due friction will arise, and curves would be introduced
which might cause the carrier to stick fast.
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NEW ASPHALT PAVING.
A SPECIMEN of street-paving has just been laid in Glas-

gow, the material employed being the rock asphalt which
is obtained in the Val de Travers, near Neufchatel, in

Switzerland. During last autumn several portions of

wood paving, on the same system, were done in Glasgow
by a London company, and as they were well executed,
they seemed to give very general satisfaction. Profiting,

apparently, by the experience gained by witnessing the sys-

tem of wood-paving in operation, the Scottish Val de Tra-
vers Paving Company determined upon attempting some-
thing similar.

According to this system, a foundation is first formed of

Portland cement concrete, about 9 inches in depth, and on
this the paving proper is laid. The rock asphalt from theVal
de Travers, the material employed in the paving, contains
about 12 or 13 per cent of bitumen, and the remainder of
the rock consists almost entirely of hard limestone,
through which the bitumen is very uniformly diffused.

This material is first broken into pieces of convenient size

in a crushing-mill, and is subsequently put into a disinte-

grator, in which it is reduced to a very fine state of division.

When it has been treated in this way, the asphalt is

thrown into a revolving cylinder, in which it is subjected
to a temperature of about 260 Fahr., which brings it

almost to a pulverulent condition. While it is in the state of

hot powder it is filled into cast-iron moulds, in which it is

pressed and made to assume the form of bricks, about
nine inches long by four inches broad and two inches in

thickness. The tendency of its particles to cohere is very-

great at that temperatuie. The cast-iron moulds are so
formed that the bricks cast in them have a chamfer or bevel
about half an inch broad imparted to them, all round what
is intended to become the upper surface ; and thus, when
the bricks are placed in the causeway, they are separated
above by a series of grooves, by means of which an ex-
cellent bite is secured for the feet of the horses passing
over it. When the cement concrete forming the substra-
tum is sufficiently well set, the asphalt bricks are laid in
a manner somewhat similar to that oi ordinary causeway-
ing with dressed granite or whinstone sets. Instead of
bedding them in sand, however, they are laid in a thin
stratum of liquid rock asphalt, just as ordinary bricks are
laid in mortar, bottom, sides, and ends all being coated
with the agglutinating material. The bricks are placed
about a quarter of an inch apart, and the space thus left

is filled with a hot liquid, which consists of Trinidad pitch
and crude shale-oil, and which long remains very tough
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and elastic, in addition to which it most effectually pre-

vents any water from passing through the pavement,
The portion of roadway executed in Glasgow in the

above manner seems to give satisfaction, and will appa-
rently be very durable. Of course there is no actual in-

formation available regarding the durability of the parti-

cular specimen of paving under notice ; but the experi-

ence gained from the Rue Bergere, in Paris, which was
laid in 1855 with Val de Travers asphalt, is quite suffi-

cient on the point in question. After having been in use
for fifteen years, a portion of it was lifted in 1869, when it

was observed that its thickness had only been reduced
from two inches to one and three eighths inches ; but
while it had diminished in thickness only five eighths of

an inch in fifteen years, it had undergone considerable com-
pression, inasmuch as the actual loss in weight was not
more than five per cent. The special feature of the new
paving in Glasgow is the almost absolute immunity from
slipping which horses enjoy when passing over it.

THE BEST PAVEMENTS.
In a paper read before the Edinburgh and Leith Society,

Mr. J. H. Cunningham describes very ably the relative me-
rits of the various kinds of street paving used in the cities

of Great Britain, namely, the Macadam, Telford, granite
block, asphalt, and wood. He says :

On the whole, we may conclude that macadam and mac-
adam concrete roadways, although they may answer well
in secondary streets, should not be laid in main thorough-
fares. We may also conclude that neither this system of

road-making, nor any development of it, is likely to

produce the street of the future.

The author observes that wood and asphalt pavements
are in several respects superior to granite. Much less

mud and dust is formed on them, and they are compara-
tively free from noise. They are also safer, except when
thoroughly wet. I am not aware that granite is in any
respect superior to either of them. Even if they should
turn out to be more costly, owing to their requiring re-

pair more frequently and having to be renewed sooner, I

think the advantages already mentioned will more than
compensate for the extra price. Only long and extensive

experience can settle this point satisfactorily, because
many indirect benefits are secured by their use, which
it is not easy to estimate in money ; and there are many
expenses connected with all pavements which are not

usually included under the head of maintenance. On the

whole, it seems probable that either wood or asphalt is

15
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destined gradually to supersede granite as a paving mate-

rial, at least in large and wealthy towns.
It therefore only remains for us to find out which of

them makes the best or " least objectionable" road sur-

face. Mr. Haywood has fully reported to the Commis-
sioner of Sewers of the City of London as to the relative

advantages, together with the probable expense and du-

rability of these pavements. In 1873 he made a very ex-

tensive series of observations, in order to ascertain their

relative safety. Allowing for all modifying influences, he
found that wood is safer than asphalt, as not only fewer
accidents occur on it, but those which do happen are of

the kind least injurious to horses and obstructive to traffic.

Further, Mr. Haywood considers that wood is the most
quiet, but also the dearest ; that they both can be kept
equally clean, and will probably be found equally durable.
That they can be laid and repaired with about equal facili-

ty, but that the best repairs can be made in asphalt.
The general impression left in reading the report is

that, except as regards safety, there is not much difference
between them. Wood is, however, about twice as safe

as asphalt.

Let us see which of these two pavements is likely to
endure best, judging from theoretical considerations alone.
Wood pavement is constructed according to Macadam's
principles, asphalt according to Telford's. Wood is laid

on a comparatively soft foundation, and the whole road-
way forms a kind of elastic arch, which partly resists ver-
tical pressure, by distributing the thrust horizontally
through its entire substance. In asphalt roadways, on the
other hand, the concrete foundation may be considered
the real road, the asphalt being merely a sort of protec-
tion, which gives a smooth surface, and can be easily re-

newed as it is worn away. But this combination is, I fear,

devoid of elasticity. Elasticity is without doubt essential
to the permanence of a roadway. This quality certainly
appears to be secured in improved wood pavements,
though not in asphalt. But it may be contended that the
asphalt covering has in itself sufficient elasticity, and that it

acts like a sheet of vulcanized india-rubber. Possibly a con-
crete bed covered with a sheet of vulcanized india-rubber
might form a good road. I think a less yielding surface is

desirable, and that elasticity of form is likely to give bet-
ter results than mere elasticity of volume. For these rea-

sons I venture to think that improved wood pavement
will ultimately be found superior to Val de Travers as-

phalt, and that the introduction of the former has been a
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decided step in the right direction. I also think that we
may look for further improvements in modifications of

this system, and that a roadway having the requisite sur-

face qualities, combined with elasticity of form, will al-

ways be superior to one whose chief recommendation is

mere solidity.

The first cost of the improved wood pavement and the
asphalt pavement in London is the same, namely, $4 to

$4.50 per square yard. Cost of repairs per annum also
about the same, namely, 50 cents per square yard.

APPARATINE.

This is a new substance said to give excellent results when
employed for preventing incrustation in boilers, besides be-
ing useful where gelatine and gelatine-like substances are
required. It was discovered by Mr. H. Gerard. It is a color-

less and transparent material obtained by treating starch,
fecula, farina, and any other amylaceous substances with a
caustic alkali. Hitherto it has been found to be best made
with potato starch, treated with a lye of caustic potash or
soda, the following being the most suitable proportions,
and best method of preparing the apparatine : 15 parts
potato starch are put into 76 parts water, and kept in a
state of suspension by stirring, when 8 parts potash or
soda lye at 26 Baume are to be added, and the whole
thoroughly mixed. In a few seconds the mixture sudden-
ly clears, and forms a thick jelly, which is then beaten up
vigorously, and the longer the operation is contfhued the
better the quality of the apparatine. It is in this state a
colorless, transparent substance, slightly alkaline to the
taste, but devoid of smell, and of a stringy, glue -like con-
sistence.

THE NEW PARIS OPERA-HOUSE.

To raise the temperature with sufficient rapidity before
the commencement of a performance, and to provide
for a renewal of air at the rate of nearly 3,000,000 cubic
feet per hour, fourteen hot-water and hot-air furnaces are
employed. They consume ten tons of coal per diem. To
carry off trie vitiated air, the upward draft created by the
central lustre is utilized through several large conduits
communicating with different parts of the house, while
fresh air is admitted through openings measuring from 26
to 32 square yards. The footlights are aranged to burn
upside down, the flame being drawn downwards through
sheltering glass chimneys by currents of air.
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SURFACE ADHESION.
The adhesion of surfaces is of much greater importance

and of more general application, in the economy of na-

ture and in the production of a multitude of phenomena,
than appears at first sight. It produces not only the fric-

tion between solids in contact (without which it would be
very difficulty if not impossible, to attain any stability) but
also the retention of liquids against the surface of solids,

without which we would be unable to moisten or lubri-

cate effectively any solid surface. This surface adhesion
between a liquid and a solid of course increases with the in-

crease of the surface of the solid, and the most direct illus-

tration of this is the fact that, while, far instance, solid

stones sink rapidly in water, when crushed they sink much
more slowly, and this exactly in proportion as they are
more finely divided ; thus, while the stones in a river will

sink even when the current is swift, the coarse sand will be
carried along, and not sink unless the current is slow

;

while the very finest sand, notwithstanding it consists of

the very same material as the stones.will not be deposited
at all except where the water is at perfect rest. Hence
the coarseness or fineness of the gravel in a river bottom
depends on the speed of the»current. The most striking
illustration of this property is found in the process of
elutriation, practised by chemists. It consists in grinding
insoluble products with a little water to a thin paste, and
then suddenly diffusing the paste through a large quantity
of water in a deep vessel, from which, after the subsidence
of the coarser portion, which at once takes place, the su-
pernatant liquid is poured into another vessel and allowed
to deposit the next fine parts held in suspension. After a
time, say 15 or 20 minutes, it is again decanted, and the
apparently clear water left to settle for several days, when
a small quantity of the very finest impalpable powder is

obtained. In the preparation of emery and other polish-
ing powders of numerous grades of fineness, several ves-
sels are employed ; and the muddy liquid, first left to set-

tle a short time, is poured in the second, left to settle a
little longer, then poured in the third, and so on. The
powder of this hard substance, last deposited, is in so mi-
nute a state of division as to possess very great value as
a polishing agent.
Adhesion also exists between gases and the surfaces of

liquids or solids, and is the origin of many phenomena,
the sole cause of which must be looked for in this adhe-
sion. If, for instance, there were no adhesion between
the air and the surface of water, there would be no
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friction between them ; and the wind would move freely-

over the surface of the ocean, and would be unable to
raise waves. The proof of this is that, if we cover the
surface of water with a film of a lighter liquid, like oil,

having less adhesion to air, thus having friction less than
that of water with air, the winds will glide over it without
raising waves : hence the well-known quieting influence

of oil on the surface of water agitated by the boisterous
winds; and use of this property has occasionally been
made with good effect when oil was on hand. It is the
same adhesion of air to solids which causes the dust to be
raised by wind, notwithstanding that the particles of
dust are much heavier than the air.

But the most important example of this force of surface
adhesion is the power of the air to hold up fine particles of

water in the form of clouds.
To explain this apparently wonderful support of water

in the atmosphere, so great a man as De Saussure had re-

course to the absurd hypothesis that the water particles

of which clouds and fogs consist were small, hollow, vesi-

cular spheres, like microscopic soap-bubbles, with a vacu-
um inside, and therefore specifically lighter than the air.

And microscopists even went as far so to investigate the
vapor of hot water, to see if the ascending globular parti-

cles were hollow inside. Some of them even asserted
that they found this to be so ; but every one experienced
in microscopic observations knows that it is next to im-
possible to decide if a very transparent globular object is

hollow or solid, especially if it moves in the field of the
instrument, as is the case with the particles of ascending
vapors. In the light of our knowledge of adhesion, such
an hypothesis is utterly unnecessary and uncalled ior.
We know that the dust of heavy solids, even of the metals,
is carried by the air, as is proved by the microscopic ob-
servations of the dust collected from the roofs of the
houses in any large city ; why, then, can not dust or water
be carried upward, and remain suspended ? If any one
doubt the existence of such water dust, let him observe
the spray of the Falls of Niagara, or other large falls, and
see how it ascends. It is nothing but water ground to
dust by the tremendous fall ; and when the atmosphere is

not dry enough to absorb it and make it disappear, it will
rise to elevations of hundreds and thousands of feet, and
form real clouds, which will float away with the others.
The size of these particles determines the height to which
they will ascend ; the finer will form the upper clouds, the
coarser the low, floating fogs. Dr. Angus Smith recently
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recorded a fog which he observed in Iceland, of which the
particles were larger than he ever saw before. It rolled

low over the ground like a dust, and microscopic observa-
tion convinced him that the particles were not hollow but
solid, and he found the diameter to be ^^ part of an inch.

He also refers in his account to the absurdity of the vacuum
hollow sphere theory, which only shows that the greatest
inventor is liable to invent erroneous theories. (83)

PRODUCTION OF HEAT AND LIGHT.

Mr. Cowan, a Scotch gentleman, has invented a combi-
nation of a hot-water heating apparatus with a lime-kiln

or small gas-works. The system seems to be likely to
come into extensive use in Europe, a company being al-

ready formed for bringing it into operation ; and they
have recently purchased a vineyard at Garston, near Li-

verpool, containing six acres of ground, which is nearly
all covered with glass, and in which four miles of iron
piping is employed for heating purposes. We publish
an engraving of this establishment, which is now heated
entirely by surplus heat from lime-kilns, although till re-

cently 16 hot-water boilers were employed at a considera-
ble expense for fuel. A correspondent of the Agricultu-
ral Gazette, recently visited the place ; and he states that, al-

though the limestone has to come by rail, and costs about
$2 a ton, the vineyard is heated nearly free of cost, the
lime sold paying the expenses. Lime-burning is as suita-

ble a process for combining with the heating as the mak-
ing of gas ; for lime is as necessary to the farmer as to the
builder. Moreover, if a large area of hothouses could be
used, gas to supply the adjoining villages, lime for the
whole neighborhood, and warmth for the cattle-sheds in
winter, could all be furnished.
A writer in the English Farmer states that "a large

party met and spent a day or two, and some of them a
night or two, in the Garston vineyard. After the most
careful inspection, it is a satisfaction to be able to add that
the heating was most satisfactory. The lime-kilns gave
out a powerful steady heat, warming the pipes easily to
temperatures ranging from ioo° to 140 , according to the
distance from the kilns. These temperatures are absolute-
ly sufficient for all horticultural purposes. The new system
entirely abolishes the anxieties of night or day stocking.
It is only needful to charge the kiln once in 12 or 24
hours, and the joint combustion of the limestone and fuel
will maintain the temperature steadily, without varying
hardly 5 .
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" Neither can there be a doubt about the economy of the
lime-kiln heating. Several gentlemen who have had it in

operation for two years declared that the entire cost of the
fuel was defrayed by the lime sold.

" The company have alsd added cheap lighting to the
heating of horticultural and all other buildings. The vine-
yard is already lighted with gas made by placing a retort

over the lime-kiln. This adds to the heating power of the
kiln, as the conversion of the coal in the retort into coke
and gas gives off additional heat, which is at once ab-
sorbed by the boiler astride of both.

" It may not be possible for many or any of our readers
to erect a kiln for themselves to light and warm their villa

premises, hothouses, or gardens. But villas are often

built in blocks, and large numbers of them are not seldom
placed within easy reach of each other. Surely in such
cases it might be possible to have a common kiln erected,

and heat and gas conveyed to all who wanted them, at a

remunerative rate. There need be very little more diffi-

culty in conveying hot water to hothouses or mansions
than there is in taking coal or gas. Of course there must
needs be a double, line of pipes, a flow and a return, and
some means would have to be used to keep the water
warm on its passage. But all these are matters of detail

that would be more than compensated by the simplicity

of merely turning a tap on when heat was wanted, and
turning it off when it was not."

NEW MECHANICAL MOVEMENT.

By J. R. Devor, Goshen, Ind.—A device by which
belts and pulleys, cog gearing, and other mechanism may
be made to run on shafts which are out of parallel with

each other. The arrangement is as follows : A ball is

fastened tightly on each shaft, each ball having a socket

composed of two discs, each of which has a broad slot

through which the shaft passes, and which can turn to

accommodate a shaft lying in any direction. The insides

of the pulleys or cog-wheels are made concave to fit the

ball, having flanges which lap on the discs. The pulley

or cog-wheel is revolved by pins passing through it and

the slots in the ball on opposite sides. The belt (when

such means of transmission is used) is kept in place on

the pulleys by guides supported by a rod which connects

together the yokes on opposite sides of the ball. By this

arrangement the ball is allowed lateral play, and the shaft

to which it is attached can pass through the pulley at any

angle.
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STEEL BRONZE.
The so-called steel bronze, which, as material for ord-

nance, is at the present time being widely discussed by
European military people, is an ordinary bronze of 90
parts copper and 10 of tin, of which the gun is cast on a

copper core of less diameter than the bore. The latter is

then reamed out until about one quarter inch less in dia-

meter than it is intended to be ultimately. The gun be-

ing firmly secured, a series of conical plugs of hard steel

are forced through it by hydraulic pressure, compressing
the metal about the bore and rendering it, as proved by
extended experiment, stronger, harder, and much more
elastic. General Uchatius, of the Austrian Army, the re-

puted inventor of this process, has been experimenting
upon it since September, 1873, but his claims as to origina-

tion are opposed by those of Colonel Rosset, of the Ita-

lian, and Colonel Narroff, of the Russian army, both of

whom state that they also separately conceived the idea of

thus treating bronze guns as early as the year above men-
tioned.

The results which have been reached in testing guns of
steel bronze, some of which have withstood the firing of

3000 rounds without any diminution of accuracy of fire or
deterioration in any other respect, prove the invention to
be of more than ordinary importance. This fact is cer-

tainly well recognized by the Austrian government, which,
as already stated in a previous article, has ordered a large
number of batteries to be made of, the improved metal.
Consequently it is all the more gratifying to Americans to
learn that the so-called steel bronze is neither an Austrian,
an Italian, nor a Russian invention, but one created by
Samuel B. Dean, of Boston, Mass., and patented by him
in this country and in England in 1869. Mr. Dean's claim
is, " as a new manufacture, a bronze gun in which the
metal immediately surrounding the bore is put in the con-
dition by the process of condensation set forth," which
process we need not here recapitulate, since it is identi-
cally the same as that described in the first paragraph of
this article, and now asserted to be theirs by Uchatius,
Rosset, and Narroff.

It appears further, and the fact may not be so gratifying
to Americans as that just mentioned, that Mr. Dean pa-
tented his invention in Austria in 1869. Three years later
a general in the Austrian army comes out with precisely
the same idea, and is backed up in its ownership by Aus-
trian authorities, who reward his alleged discovery by
permitting him to sell out rights for certain countries,
other than the great powers of Europe.
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Colonel Laidley, of the U. S. Ordnance, to whose sug-
gestion we are indebted for reference to Mr. Dean's pa-
tent, states that the records of the U. S. Ordnance Office
show that an order was given in July, 1870, for a number
of these guns, but that, through lack of funds, the same
was countermanded.

ECONOMY IN THE USE OF FUEL.
In a paper on economy in the use of coal, lately read

before the Royal School of Mines, Berlin, the following
synopsis of interesting historic facts is given : The pro-
gress in the economical consumption of fuel in the last 50
years has been enormous, and has been effected in great
part by metallurgists ; and here again we find the scienti-

fic men taking the lead. In the economical application of
the heat developed by fuel, the Bessemer process is enor-
mously effective, not more than 10 lbs. of coal being re-

quisite for the production of 1 cwt. of steel from pig-iron
by this method, while in the older process, still in use for
fine qualities of steel, 250 lbs. are needed. Siemens, by
making the heat which would escape through the chimney
of an ordinary furnace warm the fuel and the air necessary
to combustion, obtains an economy of two thirds the
weight of fuel. It was Faber de Faure, an accomplished
Bavarian metallurgist, who first made practical use of the
gases which formerly escaped in immense quantities from
the tops of blast-furnaces ; and the enormous blast en-
gines, the hoisting engines, pumps, and hot-blast stoves,
even the roasting kilns of such establishments, nowadays
require no fuel except this long-neglected waste product.
Bischof, another German engineer and metallurgical au-
thor, was the first to produce gas artificially for smelting
purposes, and this was certainly one of the greatest ad-
vances ever made in our art. By first turning it into gas,
fuel can be much more perfectly consumed than in the
solid form, and hence can be made to give us, as in the Sie-

mens furnace, in which only gas is used, a much higher
temperature than is practically attained by the combus-
tion of coal in the ordinary way ; but perhaps the greatest
advantage of gas is that substances, in general scarcely
regarded as fuel at all, can be employed for the production
of gas with the most brilliant results, a matter of the
greatest importance, especially in a region destitute of

true coal like California. Lundin, a noted and thorough-
ly educated Swedish metallurgist, has taught us how to

produce gas from wet sawdust, entirely without prepara-

tion, of such power that wrought-iron maybe melted with
it, and the great difficulty is to find any material infusi-

ble enough to answer as a lining in the furnace where it
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is consumed. Some idea of the importance of these im-

provements will be had from the fact that the economy in

fuel effected in England alone, in the year 1872, as com-
pared with 1 87 1, by the progress made in the introduction
of more perfect apparatus, represented more than 4,000,-

000 tons of coal.

PAINT.

At a recent meeting of the Society of Engineers, a pa-

per by Mr. Ernest Sponon "The Use of Paint as an Engi-
neering Material " was read. The author, in the first

place, considered the necessity for the use of paint, and
then noticed the composition and characteristics of the
pigments usually employed by engineers. White-lead,
he observed, should be of good quality, and unmixed with
substances which may impair its brightness. It is usually
adulterated with chalk, sulphate of lead, and sulphate of

baryta, the latter being the least objectionable. Zinc-
white is not so objectionable as white-lead, but it is dry-

under the brush and takes longer in completely drying.
Red-lead is durable and dries well ; but should chemical
action commence, it blisters and is reduced to the metallic
condition. Antimony vermilion was suggested by the
author as a substitute for red-lead, and its qualities en-
larged upon. Black paints from the residual products of
coal and shale oil manufacture, and oxide of iron paints,

are generally used for iron-work, for which purpose they
are peculiarly suited. Allusion was also made to anti-cor-

rosive paints, and to those containing silica. Referring
to the oils used in painting, the author stated that linseed-

oil was by far the most important, and that its characteris-

tics deserved careful study. It improves greatly by age,

and ought to be kept at least six months after it has been
expressed before being used. It may be made a drier by
simply boiling, or by the addition of certain foreign sub-
stances. Nut-oil and poppy-oil are far inferior in

strength, tenacity, and drying qualities to linseed-oil, and
are used to adulterate the latter. The author noticed the
driers employed, and alluded to the properties and means
of testing the purity of spirits of turpentine. He then
dwelt at length upon the mixing and practicalapplication of

paint to new and old woodwork, the preservation of cast-"

iron by means of Dr. Smith's pitch-bath, and the cleansing,
painting, and care of wrought-iron structures. He stated
that, when used under proper supervision, no better pro-
tection could be found for iron structures than oxide of
iron paints. He concluded by observing that the real

value of any paint depended entirely upon the quality of
the oil, the quality and composition of the pigment, and
the care bestowed on the manufacture : and that the su-
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periority of most esteemed paints was due to these causes
rather than to any unknown process or material employed
in their preparation.

A NEW SYSTEM OF DREDGING.
M. Bazin, of Angiers, France, proposes to attach, to a

steamer with an engine of 60 horse-power, two pipes of
each side at some 1 2 feet below the water-line. These pipes
are to be 10 inches in diameter, about 50 feet in length,
and are to be connected to the ship, so as to swing up or
down, and also so as readily to yield to the movements of

rolling, etc. The extremities of the couple on each side

are united by tubes of like diameter, open at the forward
end. In clearing out a quicksand, the vessel is got under
way at the speed of 8 knots per hour ; and on reaching
the obstruction, the tubes are lowered into the soft mass.
The water pressure above the sand or mud, which of it-

self would force the material into and up the tubes, is

aided by the onward motion of the vessel, and the result

is that the mud is driven through the tubes and into the
hold. When the vessel is full, the apparatus is raised,

and her contents hoisted out or otherwise discharged in

some suitable locality. M. Bazin says that, with tubes of
the size and with the speed above mentioned, 43,200 cubic
feet of mud per hour could be raised. He points out that,

in case of their becoming obstructed, the tubes can easily

be cleared by simply elevating them out of the mass and
allowing the water to rush through them.

METAL ARCHES.
From a paper read by Prof. Fleeming Jenkin before the

Edinburgh and Leith Engineers' Society. The Professor
began by describing the stresses which occurred in the
common masonry arch, illustrating the subject by means
of a wooden model of novel construction, in which the
arch was rendered flexible. He explained that, in papers
by Professor Clark Maxwell, Mr. Bell, and Professor Ful-
ler, of Belfast, methods were given by which the maximum
intensity of stress on each part of a metal rib could now
be determined with as great accuracy as the stress oh the
ordinary girders ; and expressed a strong opinion that the
great bridges of the future would be metal arches,
which for large spans were essentially more economical
than beams, while they were also more beautiful. By way
of illustration he referred to the St. Louis bridge, which
had a central arch of 520 feet in span. There was no
reason why arches of 700 or 800 feet span should not be
erected; and in some situations even these great spans
would be economical in comparison with a number of

smaller openings involving. expensive foundations.
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A ROUND WAR STEAMER.
The "Novgorod " is one of the Russian circular iron-

clads, primarily intended by their distinguished designer,

Admiral Popoff, for the defence of the Sea of Azof and of

THE RUSSIAN CIRCULAR IRON-CLAD STEAMER " NOVGOROD.

the mouth of the great river Dnieper. The vessels have
a very small free-board., their armored sides standing only
eighteen inches out of the water ; but the deck, which is

ioo feet in diameter, has considerable upward curvature,

so that at the middle of the vessel it is five or six feet out
of water. Above this deck is a system of superstructures
employed as cabins, etc., and in the centre is an armor-
plated fixed turret, in which two powerful guns are

worked. These guns revolve full circle with the turret,

being worked with much ease by a very simple system of

machinery designed for the purpose. Each of these guns
in the Novgorod weighs twenty-eight tons. The armor
of the Novgorod, with a peculiar iron backing formed of
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channel rails, is stated to be equivalent to n-inch solid

armor plating. The vessel is said to be singularly steady,
and the waves do not roll over it in any thing like the
quantities which might have been expected in the case of
one with so low a side.

THE PHONOMETER.
A new system of fog signalling at sea has recently been

invented in England by Captain W. E. Harris, by which
vessels in thick weather are enabled to make known to
others their whereabouts, and thus materially to decrease
the danger of collision. The apparatus consists of the
mechanism of a clock placed in a horizontal position un-
der a special dial. The seconds are arranged near the out-
er circumference of the dial, whch is about eight inches in

diameter, while the hour and minute dial is about two
inches in diameter, and is placed on the lower part, where
the seconds dial of a watch is usually sunk. There are
four seconds hands placed at right angles to each other
and radiating from the centre of the main dial. Outside
the seconds circle are marked five black segments, with
intervals between them. One segment measures ten
seconds in length, and the other four five seconds each,
with intervals of three seconds. Outside the glass which
protects the dial, and pivoted at its centre, is a brass seg-
ment plate, so arranged so as to obscure those segments
on the dial not required for immediate use, and thus to pre-
vent error in signalling. Around the dial and outside it is

a flat ring of metal about two inches broad, on which all

the points of the compass are marked.
The apparatus is placed on a .stand with the upper part

of the dial toward the head of the ship, the stand being
fixed on the bridge just by the steam-whistle, so that both
are under the direct control of the officer in command.
In using the phonometer. *the compass ring, or dumb
card, as Captain Harris terms it, which is a very import-
ant feature of the instrument, is moved round until the
true point on which the ship is sailing is in line with the
ship's head, all the true points of the horizon being thus
indicated. These points being accurately known, it fol-

lows that all steamers in each other's vicinity fitted with
the phonometer will have the true quadrants of the com-
pass distinctly and concordantly represented. The steam-
whistle or fog-horn is the important adjunct of the
phonometer, and it is the duration of each whistle or blast
and their number that indicate the course of the ship. The
black segment covering ten seconds of space is a meas-
ure of ten seconds of time, the other segments indicating
periods of different duration ; and a whistle of ten sec-
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onds duration indicates that the vessel is steering within
the quadrant from north to east quarter north.
Assuming this to be the course of the vessel, the brass

covering segment would exclude all the other black seg-

ments, and the officer would wait until one of the four

seconds hands entered that segment. He would start the
whistle and hold it on during the time the hand traversed
that segment, and shut off steam the moment the hand
reached the end of that segment. This operation must be
repeated at intervals during the continuance of the fog.

Another ship coming within sound would at once know
the course of the first, and would indicate her tack in like

manner. Following out Captain Harris's code, two blasts

each of five seconds' duration, with an interval of three
seconds, represents from east to south quarter east.

Three blasts of similar duration and intervals represent
from south to west quarter south, while four blasts of the
same length and spaces indicate from west to north quar-
ter west. The special object of the four seconds hands is

to enable the operator to reply readily to the signals from
other ships, which could not be done if the revolution of a

single hand had to be waited for. By the peculiar construc-
tion of the dial, the necessity of counting the seconds
when signalling is entirely obviated.

NEW PLAN FOR PROPELLING CANAL-BOATS.
A novel method of propelling canal-boats has been re-

cently introduced in Belgium, as follows : The tow-path
is laid with a single rail, weighing some 16 lbs. to the
yard, and fixed on traverses a little more than three feet

apart. The locomotive has four wheels, two of which are
placed directly along the axis of the vehicle, one in ad-
vance of the other, and the others one at either side. The
first pair are directing and the second driving wheels.
The directing wheels are grooved and fit the rail ; the
others have rubber tires, which give purchase on the ma-
cadamized road, and which press thereon to the extent of

0.07 lbs. to the square inch. By means of a simple me-
chanism, the weight of the machine may be thrown upon
either the driving or directing wheels at will. In the for-

mer case the maximum, and in the latter the minimum, of

adherence is obtained, to suit the conditions of a loaded
or an empty boat. There is but a single road, with rotary
engines provided at suitable distances. Each locomotive
tows one boat ; and when a meeting takes place of two
travelling in opposite directions, the engines change boats
and retrace their paths. The locomotives weigh four
tons each, and travel about three miles an hour, with full

boats carrying a cargo of 150 tons each.
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1

THE STEERING OF SCREW-STEAMERS.
In a paper read before the mechanical section of the

British Association, Professor Osborne Reynolds says : i.

That when the screw is going ahead, the steamer will

turn as if she were going ahead, although she may have
sternway on. 2. That when the screw is going re-

versed, the rudder will act as if the vessel were going
astern, although she may be moving ahead. 3. That the
more rapidly the boat is moving in the opposite direction

to that in which the screw is acting to drive it, the more
nearly will the two effects on the rudder neutralize each
other, and the less powerful will be its action. In refer-

ence to the effect of the screw to turn the boat indepen-
dently of the rudder, the author states the following law :

4. That, when not breaking the surface, the screw has no
considerable tendency to turn the ship as long as the rud-

der is straight. On the subject of racing, the author
stated that his experiments had enabled him to establish
the following laws : 5. That when the screw is frothing the
water, or only partially immersed, it will have a tenden-
cy to turn the stern in the opposite direction to that in

which the tips of the lower blades are moving. 6. That
when the boat is going ahead, its effects will be easily

counteracted by the rudder ; but when starting suddenly
either forward or backward, at first the effect of the screw
will be greater than that of the rudder, and the ship will

go accordingly. 7. That if, when the boat is going fast

ahead, the screw is reversed, at first it almost destroys
the action of the rudder, what little effect it has being in

the reverse direction to that in which it usually acts. If

then the screw draws air or breaks the surface, it will

exert a powerful influence to turn the ship.

A NEW LIFE-BOAT.

There has just been exhibited to the brethren of the
Hull Trinity House, and to the* principal ship-owners of

the port, a new patent life-boat, patented by Messrs. An-
derson & Burkinshaw, of Burlington Quay, and it is by
them termed the " Reversible Life-boat." As its name im-
plies, it is top and bottom both alike ; and if in launching,
before it touches the water, it should, by the rolling of

the vessel or any other cause, turn over, there are thwarts
and seats running around the side just the same as there
would have been had the boat gone in the other way up.

Whichever side of the life-boat takes the water, when she is

once afloat, a couple of flaps running the whole length
will close and form the bottom of the boat, and there is pro-

vision for drawing a further flooring out. which will rest

upon strong beams. The boat receives its buoyancy from a
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massive belt of cork, which is incased in canvas, and runs
from stem to stern on each side, and forty separate air-

tight tanks, ten on each side of both the upper and lower
parts of the boat. Still further buoyancy is obtained by
large tanks at each end of the boat, but it is intended to
use these latter compartments as storerooms for provi-
sions, spirits, medicines, etc., the whole supply being pro-
tected from damage by either rain or sea-water. On each
side of the belt of cork outside the boat there are nume-
rous life-lines which will hang in the water, so that any
one falling overboard on leaving a vessel may readily gain
the boat and hoist himself on board.

OUADRUPLE ENGINES AND HIGH-PRESSURE
STEAM.

The boilers and engines employed to drive the machi-
nery at the Albert Mill, Hyde Junction, near Manchester,
formed the subject of an interesting paper by Mr. Adam-
son, which was read at the meeting of the Iron and Steel

Institute, held at Manchester, in September, and its dis-

cussion was adjourned till the London meeting of the In-

stitute, which took place a few weeks ago. It will be re-

membered that the engine in question consists of 4 cylin-

ders of the respective diameters of 17 in., 22-§- in., 30^- in.,

and 42 in., the stroke being 5 ft., while the capacities of

the cylinders are, as regards the first and fourth, as 1 to

6.1. The first and second cylinders are in line, and have
one piston-rod, connected to a crank at one end of the
shaft ; the third and fourth are arranged in the same man-
ner and drive a crank at the other end of the shaft, placed
at right angles to the other crank. Between cylinder No.
2 and cylinder No. 3 is a receiver and superheater, and the
exhaust-pipe from No. 3 to No. 4 is steam-jacketed. The
engine works at 43 revolutions, or a piston speed of 430 ft.

per minute ; and the boiler pressure is from 100 lbs. to
no lbs. per square inch. The principal details in connec-
tion with the boilers and»engines were given in the article

referred to, and we need only refer to the fact that the
consumption of coal in ordinary work has been brought
as low as iilbs. per horse-power to give an idea of the in-

terest taken in the discussion on Mr. Adamson's paper.
Before the discussion commenced Mr. Adamson was
asked to give any further details and facts he might have
become acquainted with since reading his paper, but he
contented himself with drawing attention to the small
quantity of heat dealt with at each stroke, and the impor-
tance of guarding against its loss, reserving the facts he
had collected recently for a supplementary paper, in

which we presume he will reply at length to the objec-
tions taken against his engines. The cylinders, it will be
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remembered, are not steam-jacketed, but are carefully
clothed, and the small quantity of heating surface in the
receiver and superheater, and in the steam-jacketed pipes,
is not sufficient to cause any noticeable superheating of
the steam. Mr. E. A. Cowper, who has had considerable
experience with the modern devices for securing economy
in the use of steam, then opened the discussion by refer-
ring briefly to the fact that it is only in engines working
under favorable conditions that an approach to the theo-
retical consumption of coal can be looked for. Many en-
gines are too small, and are employed in situations where
the most economical type could not be used. Alluding
to the boilers designed by Mr. Adamson, which contain all
the latest improvements, he spoke highly of their design
and workmanship, but would have preferred them to have
been fitted with steam domes. Answering by anticipation
the objection that domes always tend to weaken the shell,
Mr. Cowper said that he avoided that by merely perforat-
ing the plate instead of cutting it out—a practice which
he considers leaves the plate sufficiently strong to resist
the longitudinal strain, while he provides for the circum-
ferential strain by fixing a straight stay across just be-
low the mouth of the dome. The employment or not
of the dome, however, we regard as a matter of personal
liking on the part of boiler designers, for though the cut-
ting of large holes in shells undoubtedly weakens them,
domes are certainly great advantages in some cases, and
whatever dangers may attach to their use are not un-
avoidable. Mr. Cowper then went on to speak in favor of

compound engines generally, and especially with refer-

ence to the uniformity of their rotating force, a feature
which renders them valuable in spinning mills and other
factories where regular speed is required. He pointed
out that the best results in this direction were to be ob-
tained by a pair of compound cylinders, the cranks at right
angles, and the steam cut oft at half stroke ; while the
best results as regards economy of fuel were to be ob-
tained by so arranging the cut-off in the low-pressure cy-
linder that the latter obtains all its steam before the
opening of the exhaust from the high-pressure cylinder.

Mr. Cowper expressed an opinion that under certain con-
ditions Mr. Adamson would be able to reduce the con-
sumption of coal in his quadruple engines as low as i£

lbs. of coal per horse-power, using steam of 100 lbs. per

square inch ; and he instanced some marine engines of

his own designing in which the consumption was only 1$

lbs.—a result that he felt convinced could not be obtained
by using a single-cylinder engine.
The next speaker, Mr. Olrick, objected at the outset to
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the statement in Mr. Adamson's paper that each boiler

developed 270 indicated horse-power, contending that the
boiler could not be said to develop horse-power, but must
be regarded solely as a generator of the steam which en-
abled the engine to develop the power—an objection which
looks very much like a distinction without a difference. Al-
luding to the subject of friction he pointed out that for a
given area the piston friction varies, as the square root of

the number of pistons over which the given area is divided,

and that the piston friction in Mr. Adamson's cylinders,

compared with that in a single cylinder doing the same
amount of work, was as 3 to 1.7. Mr. Olrick, however, for-

got to notice that friction of the pistons depends to a great
extent on the tightness with which they fit the cylin-

der, and that under certain circumstances it is not neces-
sary to have them so tight as in other cases. Mr. Olrick
pointed out that "vacuum" and "pressure" were frequently
regarded as two distinct forces, whereas expansion of

steam is in no way affected by atmospheric pressure. He
considered the best way was to discard " vacuum" and
speak only of the absolute pressure of the steam. After
some remarks on minor points, Mr. Olrick spoke of the
best method of testing engines, and said he considered it

to be that of measuring the quantity of heat discharged
into the condensing water, and comparing the rise in

temperature of the water with the other results obtained
during the trial—a method now well known from the ex-
periments of Messrs. B. Donkin & Co.
Mr. Walker, of Leeds, who is also in favor of the com-

pound system, mentioned that some years ago a number
of factory engines in Leeds were compounded with good
results, though he discounted the value of this evidence
by saying that as the pressure of the steam was also in-

creased, it was a question whether that was not the
cause of the improvement. Extra high pressures, in

Mr. Walker's experience, are not so economical as me-
dium high. Some boats on the Aire and Calder Ca-
nal, and some tugs on the Humber, were at one time
worked with boiler pressures as high as 220 lbs., but were
subsequently reduced to 180 lbs., and afterward to 75 lbs.,

at which pressure, he said, they burned less coal than at
the higher ones, showing that high pressures are not al

ways the source of economy. He had seen Mr. Adamson's
engines, and thought they helped to confirm his convic-
tion that engines worked more economically on the com-
pound than on the single principle. He would, however,
have liked a greater piston speed in the Hyde junction
engines, because the longer the steam was in contact with
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the cooler metal, the worse were the results produced by
the engine. Mr. Walker expressed a belief, which we
should like to see acted upon, that half the boilers in the
country might be replaced at a profit. He even went so
far as to say that a company who would undertake to do
it might clear 10 per cent on their outlay. It is notorious
that at least a moiety of the boilers in use in this country
are great consumers of fuel, and a company might very
well earn a good income on the saving to be effected by
putting in new and approved steam generators in the
busy factories of England.
Mr. Crampton, following the lead of Mr. Olrick, spoke

of the necessity of separating the engines and boilers in

calculating the economy of different kinds of engines.
He concluded that Mr. Adamson's engines were not re-

markably economical, because his boilers evaporated n
lbs. of water per pound coal, and this gave a consumption
by the engine of 22 lbs. of water per horse-power per
hour, whereas he had long ago, with a single-cylinder en-
gine, working at a pressure of 35 lbs., produced a horse-
power on the consumption of 18 lbs. He admitted, how-
ever, that in some cases, as for instance where uniformity
of speed is required, it is advisable to use compound en-
gines ; but he did not believe that the advantages theore-
tically attached to the use of high-pressure steam were
practically attainable ; or that, if attainable, the mere eco-
nomy of steam would cover the outlay and trouble in-

curred.
Mr. Schonheyder's remarks were in a similar strain, and

he agreed with many others that the economy of high-pres-
sures had been greatly overrated. The engines at Thames
Ditton—compounded beam pumping—working at 40 lbs.

pressure, consumed only 1.6 lbs. of coal per horse-power
per hour during a trial lasting 24 hours. He thought that
the coal test of economy was inadequate to settle scienti-

fically the value of the work done by an engine, and
should not be regarded as of any weight in a scientific

question. The fact, however, remains that the engineers
who supply a mill-owner with engines capable of reducing
his coal bills are not likely to be troubled with any elabo-
rate questions as to the best method of testing engines.
A business man comparing accounts soon discovers whe-
ther his new engine works better than the old one, and
he looks upon the elaborate methods of the professional
man as so many refinements with which he has nothing
to do. Mr. Schonheyder said that between the first and
second cylinders of the quadruple engine there was little

loss, but between the second and third and third and
fourth, there was considerable loss, which he attributed to
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the want of steam-jacketing, for which he did not consi-
der intermediate heating a sufficient compensation.

IMPROVED BUILDING-BLOCKS.
By B. A. Berryman, St. Louis, Mo.—A useful im-

provement in bricks, of which the following is a specifi-

cation, consists in making the brick with a cavity of the
peculiar form shown in each of its two broad sides, to re-

ceive the mortar and form an anchorage between the
bricks.

In laying up the bricks in a wall, the mortar, as it is

spread on, fills the cavities C C of the course of the
bricks upon which it is spread, and as the bricks of the

next course are set in the
mortar, the latter enters
the cavities in the under
sides B of the bricks and
makes a firm bond against
horizontal movement in

whatever position the
bricks of the two courses maybe placed relatively to each
other.
The cavity at C will be in direct connection with the

vertical stratum of mortar of the next course, both above
and below, when the joint is broken, with the bricks of

one course placed either in the same direction or at right
angles with those of the course above and below.
The form of the cavity C C is such that a bond is made

by the mortar extending from cavity to cavity, which pre-

vents the slip of one brick upon another in any desired
direction.

These bricks may be used for all purposes to which or-

dinary bricks are applied, and even where laid side by
side, as in pavements with loose dry matter— such as sand
and gravel—between, the said matter, by entering the ca-

vities, will form a bond that will prevent displacement of

one brick relatively to the other.

NEW TUNNEL.
A tunnel, very nearly one mile in length, has been

bored through Musconetcong Mountain, N. J., on the line

of the Easton and Perth Amboy Railroad. With the ex-
ception of the Hoosac, this is the longest tunnel east of
the Mississippi. The engineering work on this tunnel
was singularly accurate, the error in line being only half

an inch, in levels one-fifth of an inch, in chaining or mea-
surement six inches.
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IMPROVED SPRING MOTOR.
By W. S. Shoemaker, Baltimore, Md.—The usual me-

thod of applying the volute spring, to operate mecha-

nism, is to make either the inner or outer end of the said

spring stationary, as far as it relates to the moving of the
mechanism, the said stationary end receiving the reac-

tionary pressure of the spring while performing its func-
tions, the movable end only of the said spring being uti-

lized directly, to cause the operation of the mechanism.
In this invention, one end of the spring is connected to

a shaft, by means of which the said spring is compressed
or wound up, and which shaft, in the uncoiling of the
said spring, is turned, and thereby transmits motion,
through the medium of suitable gearing, to a second
shaft, adapted to do useful work. The other end of the
spring is attached to a drum or casing of the spring,

which is fitted with gearing, also operating upon the
working-shaft, to influence it in the direction which it

takes through the medium of the gearing aforesaid. .

Fig. I, side view ; Fig. 2, section of the same ; Fig. 3, plan.

A, the spring ; B, casing, to which is secured gear-
wheel C, adapted to engage with the pinion C keyed to
the shaft D. The outer end of the spring A is fastened to
either the casing B or to the gear-wheel C, and, through
these wheels, transmits movement to the shaft D aforesaid.
The inner end of the spring A is connected to the shaft
E, which has the toothed wheel F running loosely there-
on, but adapted to have a movement in one direction in

common with the said shaft E, by means'of a ratchet-
wheel, a, and pawl b. The movement of the wheel F is

also transmitted to the shaft D, but through the medium
of the idler-wheel G, which engages with the wheel H
keyed to the shaft D.
Upon the spring being wound up, both ends communi-

cate motion, in a common direction, to the shaft D, which
may be used as the prime mover of mechanism designed
for various purposes. The invention is applicable to all

the uses for which volute spring motors are employed,
the advantages consisting in that the entire elastic force
inherent in the spring is utilized.
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THE WAR KITE.

Mr. Simmons, the aeronaut, who is the inventor and
patentee of a machine named the parakite, lately made a
somewhat successful experiment with this invention at

the Alexandra Palace, London. The machine used on this

occasion was 30 feet high and 30 feet wide. As soon as

the sail was fixed over the framework, and the front or
windward point of the parakite was raised so as to allow
the wind to touch the machine on its under surface, it was
instantly converted into a concave form and showed
symptoms of rising. The wind was blowing at the rate of

not more than two miles an hour ; but with this slight

breeze Mr. Simmons was carried into the air. We under-
stand that these experiments will be repeated a few times
previously to public demonstrations ; and should they
continue to be successful, the invention can be put to
practical utility for war purposes, engineering, and signal-

ling, where it is necessary to attain lofty elevations. The
machine above referred to covers an area of 700 superfi-

cial feet, and its entire weight is 100 lbs. The inventor
asserts that it can be used successfully in any wind rang-
ing between 4 and 40 miles an hour, and an altitude of

from 600 to 1000 feet can be attained. (83)

LINING BOILERS WITH COPPER.
M. F. Pupka, a Viennese engineer, gives the following

facts regarding experiments in lining steam-boilers with
sheets of copper in order to hinder incrustation. Of the
three plates which formed the bottom of a locomotive
boiler, the two at the ends were covered with a sheet of

copper 0.04 inch in thickness, the middle one being left

bare. The machine was used steadily for two years and in

districts where the water is of excessively bad quality.

On removing the tubes recently a layer of incrustation 4
inches thick was found on the iron surface, while a depo-
sit varying from only 0.08 to 0.12 inch thick appeared on the
copper. The.iron also was corroded in many places to a

depth of 0.02 inch, but the copper had remained perfectly
clean and bright. The texture of the incrustations showed
larger grains on the iron than on the copper.

THE AMERICAN RAILWAY SYSTEM.
The total length of the railways in the United States is

nearly seventy-five thousand miles, or over three times
the diameter of the earth. It would occupy a passenger five

months' time, travelling night and day continuously, at an
average speed of 20 miles an hour, to go once over all

our railways. At the average speed of the fastest ocean
steamers it would require over eight months' time.
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PROGRESS OF THE GREAT JETTY WORKS AT
THE MOUTH OF THE MISSISSIPPI.

On January ist, 1876, the jetty works constructed
under the United States grant made to Mr. James B.

Eads, on March 3d last, had been so far extended into the

sea that the almost complete control of the river

discharge had been accomplished through a distance
of i£ miles from the land's end, and within 2500 feet of the
crest of the bar.

Through the extent of this mile and a half, the river

current had swept out 1,263,222 cubic yards of the bar on
December 25th, 1875, and the removal by the river is pro-
gressing at the rate of about 30,000 cubic yards per day

;

2,000,000 yards more will have to be scoured away before
20 feet depth of water is secured across the bar.

The works on each line of jetty are partially construct-
ed out beyond the crest of the bar to the full distance
they are intended to be built, and the work on this por-
tion of the jetties is being pushed with the utmost vigor,
over 25,000 cubic yards of willow mattress work having
been constructed and securely placed in position, and
ballasted with stone, within the last 30 days—the total

amount laid thus far being about 125,000 cubic yards.
The construction of 20,000 additional yards is all that is

now required to build the jetties up above mean low tide,

and out to the crest of the bar, 10,500 feet from the land's
end at the mouth of the Mississippi.

It is confidently believed that a sufficient amount of

material is now in place, if no more work were done, to
insure a depth of 20 feet of water across the bar within
three or four months. One remarkable feature, thus far

developed, is the deepening of the water between the in-

complete jetties on the outer slope of the bar, which is

doubtless caused by the tidal action that is now partially

controlled by the jetty works beyond the crest. This
deepening clearly shows how groundless are the fears
that the effect of the jetties would simply be to pile out
the excavated material on the outer slope of the bar. The
fact that the crest of the bar has not deepened, notwith-
standing the immense amount of material excavated from
above it, between the lines of the jetties, is in exact ac-

cordance with the theory upon which which Mr. Eads has
based his application of the jetty system to the improve-
ment of the mouth of the Mississippi.
Those predicting the failure of the system have con-

stantly asserted that the chief part of the sedimentary
matter of the river was pushed out to sea, on the bottom,
by the action of the current ; while Mr. Eads has persis-
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tently declared that this was a grave error, and that these
matters were almost wholly borne to the sea suspended in

the water of the river, and that, the more, rapid the cur-

rent, the greater would be the amount of material held by
it in suspension ; and hence an increase of current above
the normal in any part of the river, flowing over a strictly

alluvial bed, would cause the water to take up an addi-

tional load of this matter, which it would retain in sus-

pension so long as the velocity of current was main-
tained ; and when thus charged, it would be simply im-
possible for it to take up any load or produce any addi-

tional scouring. The current receives its first accelera-

tion at the upper end of the jetty works, and here it first

becomes charged with the surplus load. It receives no
further acceleration in its passage over the crest of the
bar (owing to the incompleteness of the work there), over
which it escapes laterally. The enlargement produced by
the excavation gradually reduces the current, where it oc-

curs, by the enlargement of the channel, and the accele-
ration and extra loading of the water then takes place
lower down and nearer the crest of the bar. The effect

of this is to shorten up the base of the bar, and to deepen
the channel above it, before the crest of the bar is re-

duced.
The original crest of the bar was a plateau 3500 feet

wide, over which an average depth of only r
]\ feet of wa-

ter could be found, between the parallel lines of the jet-

ties, which are placed 1000 feet asunder. This plateau is

now reduced to a width of less than 600 feet, and will gra-
dually be reduced to nothing, before the deepening of the
bar crest will begin to take place. As the current is quite
as rapid now across the crest of the bar as it is between
the completed parts of the jetties, it is evident that, if the
sedimentary matters of the river were pushed along the
bottom, by the current, the deposits which are most ele-
vated, like the summit of the bar, would be the first to be
pushed off, and piled up beyond the bar crest, in the sea-
water beneath the river discharge, or in what has been
termed the " dead angle." The base of the bar on the 20
feet line of depth was nearly 10,000 feet long when the
jetties were commenced. This base has been shortened
still more than the plateau forming the bar summit, and is

now only about 6200 feet long, measured in the direction
of the jetties. (83)

The idea of propelling vessels by the power of the
waves has been revived by Mr. B. Tower. By means of
swinging weights arranged within a ship, he calculates
that from 200 to 600 horse-power can be obtained, and a
propeller thus made to work.
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HEIGHT OF WAVES.
J. W. Black, in a recent letter in

Nature, says: "Dr. Scoresby's obser-
vations in the North-Atlantic record
24 feet, 30 feet, the highest 43 feet, and
the mean 18 feet in westerly gales ; and
the frigate Novara, 20 to 30 feet off

the Cape Promontory. French obser-
vers in the Bay of Biscay state a

height of wave of 36 feet ; Captain
Wilkes, U.S.N., writes of 32 feet in

the Pacific, and Sir J. Ross of 22 feet in

the South-Atlantic. Heights of waves
in N.W. gales off the Cape of Good
Hope were computed at 40 feet, those
off Cape Horn at 32 feet, in the Medi-
terranean Sea at 14 feet 10 inches, and
in the German Ocean at 13I- feet ; but
in British waters they are only found
to average 8 to 9 feet. The velocity of

ocean storm waves was observed by
Dr. Scoresby in the North-Atlantic to
be about 32 miles per hour; Captain
Wilkes recorded it at 26^ miles in the
Pacific, and French sailors in the Bay
of Biscay at 60 miles an hour. Dr.
Scoresby has estimated the distance
between or breadth of his Atlantic
storm waves at about 600 feet from
crest to crest, which is only about
half of that stated in the letter, and
with a proportion of only -£0 for height
to breadth. Dr. Scoresby states that
his waves of 30 feet in height move at

the rate of 32 miles per hour.
"The accompanying diagram is con-

structed according to Dr. Scoresby's
scale of measurements, 600 feet breadth,

30 feet height, and 220 feet vessel, with
rates of wind, wave, and vessel ; and
from it one may ponder on what small
dimensions these terrific-looking waves
are constructed, and that a ship after

all looks only like a cork or chip on
the great seas."

16
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PROGRESS OF ENGINEERING AND RAILWAY
WORKS IN NEW-YORK CITY AND VICINITY.
Several engineering enterprises, involving works of

great magnitude and importance, have been carried for-

ward, during the past year, within or near the metropolis.
Their particular localities will be understood by refe-
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rence to the condensed map of New-York given on
page 368.

THE GREAT GOVERNMENT WORKS AT HELL GATE.

A formidable obstacle to the safe navigation of the East
River has always existed in the form of an immense
ledge at Hallett's Point, known as the Hell-Gate rocks,

which here occupy the main channel. The presence of

these obstructions has greatly hindered the growth of the
northerly portions of the city, as they practically cut off

the progress of commerce with the neighboring coasts,

which, but for these rocks, would naturally find dockage
in the immediate vicinity.

The importance of removing the Hell-Gate rocks for

the promotion of national as well as local commerce be-

came so urgent that, in 1869, Congress passed the neces-
sary laws and has occasionally made appropriations for

the work, which has been executed on the plan prepared
by General John Newton. This consisted in first exca-
vating a shaft in the bank of the river, and then extend-
ing out under and through the rocks beneath the river a

large number of tunnels. In other words, the plan was to

honeycomb the rocks by excavation, leaving the river-

bottom supported on rock.pillars, which latter were to be
then perforated and charged with explosives, the firing of
which would destroy the pillars and cause the river-bot-
tom to sink to the desired depth. The progress of the
work has been slow, owing to the failure of Congress to
supply the funds. The excavation or honeycombing of
the rocks was entirely completed during 1875, and the
work of filling the pillars with explosives preparatory to
their destruction was still going on at the beginning of
the present year. It is expected that the grand explosion
will be made July 4th, 1876.
The superficial area of the rocks through which the ex-

cavations extend, is some twenty-two acres, while the ag-
gregate area of the excavations themselves is two and a
quarter acres, having a length of 7542 feet, varying in

height from 8 to 22 feet, and in width from 12 to 13 feet.

There is a roof ten feet thick between the mine and the
water, and the latter, at the outer edge of the excavation,
is 26 feet deep at low tide. Between the headings and
galleries heavy piers are left, which sustain the immense
weight of rock and water above. In each pier from ten
to fifteen 2 and 3-inch holes are being drilled, and in the
roof similar apertures are being made at intervals of 5
feet apart. All of these openings will be filled with nitro-
glycerine, in charges of 8 and 10 pounds, and all will be
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INTERIOR OF COFFER-DAM AND TUNNEL ENTRANCES
UNDER THE EAST RIVER, HALLETT'S POINT, NEW-YORK
CITY.

connected together by gas-pipe filled with the same ex-

plosive.
Previous to the explosion, the coffer-dam will be broken

away and the water allowed to fill the entire excava-

tion, so that it will serve as a tamping. Then, by means
of an electric fuse, the nitro-glycerine in the gas-pipe will

be fired, which will determine the blowing up of the

whole affair. No fear is apprehended as to the result,
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since it has been determined that the explosion ot half

the charges will be sufficient to cave in the roof, and
cause it to fall to the sunken floor, deepening the water
at once to a proper depth, or necessitating but little

dredging to complete the work.

REMOVAL OF FLOOD ROCK.

Another dangerous reef and island in the middle of the
East River, just opposite Hell Gate, is Flood Rock, the
removal of which is now going on in the same manner as
above described.

The operations at Flood Rock will involve still greater
cuttings than at Hell Gate. The shaft is now down to a
depth of over 50 feet. The completion of these important
works will give a new impetus to the development of the
north-easterly sections of the city, and bring into imme-
diate use an immense frontage of excellent dock proper-
ty. The largest ocean vessels will be able to take advan-
tage of the safe and sheltered waters of Long Island

Sound in approaching the city, and avoid the risks of the
outer passage via Sandy-Hook Bar.

TUNNEL UNDER THE HUDSON RIVER AT NEW-
YORK.

We have heretofore made reference to the commence-
ment of the great work of tunnelling the Hudson River,
for the purpose of establishing direct railway connection
between the city of New-York and the many great rail-

ways that now have their termini at Jersey City, upon the
opposite bank of the stream. The gigantic traffic of all

these railways at present depends upon ferry-boats, the
maintenance of which is expensive, while they are subject
to frequent interruption. In winter, especially, when fogs
and ice obstruct navigation, the ferry-passage often
involves the public in disastrous risks and inconveniences.
The project of tunnelling the Hudson River at this

point has been often proposed. Its importance as a pro-
moter of the prosperity of New-York City can hardly be
overestimated. Every additional link in the chain of com-
munications by which access to this metropolis is im-
proved, rendered quicker, cheaper, or better, is a positive
and permanent gain for the city. Every added facility for
ingress and egress helps to swell its business, helps to in-

crease both its resident and floating population, helps to
build it up as the chief mart of commerce and finance of
the New World. So obvious are the public benefits that
must result from the building of great works like this
that it seems hardly credible that it could have any real op-
ponents. It is a serious fact, however, that there are indivi-
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duals and corporations who are laboring against it. But
we are confident they will not prevail. The work has
been actually commenced, the means, it is alleged, are
provided, and we believe the day is close at hand when rail-

way cars will run under our Hudson with the same fre-

quency and regularity as they now run under the Thames,
at London.
This work of tunnelling the Hudson is being carried on

under the auspices of the Hudson Tunnel Company. Ca-
pital, $10,000,000. Incorporated under the General Laws
of the States of New-York and New-Jersey. The Presi-
dent of the corporation is De Witt C. Haskin ; Vice-Presi-
dent, George G. French; Secretary, L. C. Fowler; Con-
sulting Engineer, William H. Paine.
We give a plan sketch of New-York <and vicinity, show-

ing the general position of the new tunnel. The extreme
grade of the tunnel is two in a hundred feet, descending
from Jersey City, then, ascending on the New-York side,

three in a hundred for 1500 feet, then two in a hundred to
the New-York end.
The greatest depth of water is a little over sixty feet.

The borings show that the soil through which the tun-
nel will pass is for the most part a tenacious silt, under-
laid by hard sand. Near New-York shore, a small extent
of rock is encountered, and some gravel. The tenacious
character of the soil is considered favorable for tunnel
construction, and no serious difficulty of any kind is anti-

cipated by the company.,
The tunnel walls will be constructed of the best hard

brick and cement, three feet in thickness, circular in

form, twenty- six feet in width and twenty-four feet in

height, painted white in the inside, and lighted with gas ;

with a double track railway, with heavy steel rails, upon
stone ballast five feet from the bottom.
The entrance to the tunnel on the Jersey side of the

river is to be from Jersey avenue, on Fifteenth street

;

tne work is to extend thence to Hudson street and the
river, about 3400 feet ; thence under the river, curving five

degrees northward, to the New-York bulkhead line, at or
near the foot of Morton street, about 5400 feet ; thence
curving slightly southward in New-York, about 3000 feet,

to a point to be selected by commissioners.
The entire length of the tunnel and approaches will be

about 12,000 feet (with the depot-tracks to be added there-
to), being about one mile under the river and nearly three
fourths of a mile upon each side.

The track will be of steel, ballasted with broken stone
to five feet from the bottom of the tunnel, where can be
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located gas-pipes, pneumatic tubes, and water-pipes, if

needed. Telegraph-wires can be placed upon either side.

For the purpose of expedition, it is proposed to work,
from each side of the river at the same time, as many men
as can be successfully employed in excavating and laying
brick, changing them each eight hours. Thus, by constant
work, doing three days' labor every twenty-four hours

—

by which it is believed the work can be advanced five feet
from each end every day—the whole work can very easily
be completed within two years. The Hudson Tunnel Rail-
road Company will then be able to convey passengers,
without change of cars, from the South and West, as well
as from Newark, Elizabeth, Paterson, and all local points,
arriving at Jersey City, and within six minutes thereafter
to Broadway, New-York, where the company hopes to
make connection with the Broadway Underground Rail-
way, which is to run north and south.
The company say that more than four hundred trains of

cars could be passed through the tunnel each twenty-four
hours. Freight-trains would have transit at night ; mar-
ket-trains in the early morning; all drawn by powerful
engines, made especially for this purpose, to be run by
signals—without bells or whistles—consuming their own
steam and smoke, or run with compressed air.

All connecting railroads are to have an equal right to
have their passengers and freight transported through the
tunnel upon the same equitable terms.
The construction of the Hudson Tunnel to a point near

Broadway will soon involve the construction of another
tunnel under the East River to Brooklyn, from near the
same point ; then a perfect system of rapid transit rail-

roads running East, West, North, and South, would be in

operation. This, the company believes, is in the near fu-

ture, and their report adds :

Rapid transit should not be considered as useful in only
one direction, but is equally useful to run East, West,
South, and North—will be as well for New-York, if ex-
tended to Brooklyn and Jersey, as to run into Westches-
ter County. All will be benefited by the general prosperi-
ty, of the main city itself. All are feeders to it. Thus all

will derive their proportion of the benefits that their po-
sition entitles them to. This tunnel the company justly

regards as but the precursor to rapid transit in all direc-

tions, soon to follow.

The tunnel was commenced in November, 1874, after ex-

tensive borings, for a year previous, in the bottom of the
Hudson River, down to the depth to be occupied by the
tunnel. A circular working shaft, thirty feet in diameter
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and to be sixty-five feet in depth, was then commenced
one hundred feet inland from the water, on Fifteenth

street in Jersey City. After it had been sunk twenty feet,

with perfected brick walls four feet in thickness the fur-

ther prosecution of the work was enjoined at the suit of

the Delaware, Lackawanna, and Western Railroad Com-
pany. The litigation occasioned thereby, it is hoped, will

be terminated soon, and the necessary legislation secured,

when the work proposed will be resumed and forwarded
as rapidly as possible.

ELEVATED STEAM STREET-RAILWAY, NEW-
YORK CITY.

The State Legislature of 1875 authorized the appoint-
ment of a Commission to designate new routes for steam-
railways in New-York, and a Board consisting of James
Seligman, Lewis B. Brown, C. H. Delamater, Jordan L.

Mott, and C. J. Canda, was appointed. Many plans were
presented to them, mostly of the elevated type ; and this

style of road was finally adopted, in 1875, leaving to the
Broadway Underground Company the prosecution of the
below surface system. The Rapid Transit Commission-
ers, among other things done, authorized the extension,
northerly and easterly, of the tracks of the New-York
Elevated Railway Company. The proceedings necessary
to confirm the new lines, which pass through Third ave-
nue, are not yet completed. Much opposition is made on
the part of the property-owners. Meantime the tracks of
the above company have been extended northerly, under
the original charter, and the company now has a single-

track railway in operation from the southerly end of
Greenwich street, near the Battery and North River, ex-
tending northerly through Greenwich street and Ninth
avenue, to 61 st street near the Central Park, a distance
of 5 miles—time, thirty-four minutes. The road proves
to be a great convenience to residents on the westerly
side of the city. It is built on iron posts, 15 feet high,
standing on the sidewalk. Light cars and light dummy-
locomotives are used, and this form of transit is a decided
improvement over the horse-cars. Last year the road
carried nearly one million passengers, and by the exten-
sion of the road a large increase is expected. The fare is

10 cents.

The Gilbert Elevated Railway, it is said, has nearly com-
pleted its contracts for the construction of a line of ele-
vated railway on Sixth Avenue, with connections on the
east side of the city along Second Avenue ; and it is stat-
ed that the construction will soon begin. The railway
bridging of the principal streets of New-York is thus in
progress.
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THE BROADWAY UNDERGROUND RAILWAY.
The final charter authorizing the building of this im-

portant work was passed by the State Legislature in 1874,
since which time the company has been engaged in pre-
paring for the construction of the most solid and endur-
ing works, capable of accommodating the greatest
amount of traffic with trains running at the highest speed
consistent with positive safety. The great monetary de-
pression prevailing in this country and throughout Eu-
rope for the past two years has had the effect to delay
the completion of the company's financial negotiations

;

added to this has been the depressing influence of

the failure of several very extensive and prominent
American railway enterprises ; so that, both at home
and abroad, the concentration of the large capital required
for this work has, in spite of the most earnest efforts,

been considerably hindered. The Board of Trustees have,
however, now nearly brought their financial arrangements
to a close, and it is expected that the construction will be
s'oon commenced.
The general plan of the works will be similar to the

underground railways of London, which now ramify in all

directions throughout that great metropolis, are rapidly
being extended, and have been proved by years of expe-
rience to furnish the only positive means of fast city tra-

vel worthy of the name of rapid transit. By the pro-
visions of the State law the first section of the Broadway
Underground Railway is to commence at the Battery, at

the southern extremity of the city, and extend northerly,
under the surface of the great thoroughfare of Broadway,
to the Central Park, with a short lateral branch easterly
from 42d street to a connection with the tracks of the
Harlem Railway at or near the Grand Central Depot, a to-

tal distance of about 5 miles. The estimated expense is

ten millions of dollars. This sum includes tunnels of the
strongest character, spacious and elegant underground
slations, solid steel tracks, electric signals, turnouts, and
every thing complete for the most effective operation.
The engraving, page 372, is an example of one of the de-

signed stations for this road. The trains are intended to
run each way every two minutes, each train having seats

for five hundred passengers. Some idea of the substan-
tial character of the Broadway Underground Railway, the
general method of its operation, and of its enormous ca-

pacity for the public accommodation, may be formed by
considering the practical operations of the London un-
dergound railwa)^, apon which the Broadway line is

chiefly modelled. Sir Edward Watkin, member of Parlia-
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ment, and president of the Metropolitan (London) Under-
ground Railway, during a recent visit to New-York, made
an address before the New-York Rapid Transit Commis-
sioners, giving a number of interesting particulars con-
cerning the present status and operation of the rapid-

transit railway system of London.
The London Underground Railroad' Companies, he said,

already had about sixteen miles of road in operation, and
in a few months they would have twenty miles of com-
pleted road. They were negotiating for a still further ex-
tension of their routes, and would in time burrow under
the whole city of London. These roads had proved to be
a greater convenience to the poorer classes than to weal-
thy persons. The average fare collected was five cents,

and the rate per mile was reduced by a system of commu-
tation to one penny. Last year these roads carried
70,000,000 passengers. Heavy locomotives were used, and
1000 trains per day, each having a carrying capacity for

1000 persons, were run over them. The rate of speed was
thirty miles per hour, or twenty miles including stop-
pages. The cost was $5,000,000 per mile, of which about
four fifths was due to damages to real estate caused by
cutting through blocks of buildings and tunnelling under
houses. In some places the roads ran under graveyards
without disturbing the graves and the vaults above.
This enormous cost for land would be wholly saved in

New-York, because here the railway lines would be longi-

tudinal with and run directly under the main streets, with-

out invading private property. But in London, owing to

the formation of the city, the underground roads pass
athwart the streets and cut through private property in all

directions. The citizens of London have ascertained by
practical experience that the underground system is the
best, have invested in it upward of eighty millions of dol-

lars, and are annually increasing the investment and ex-

tending the works.
Sir Edmund answered a large number of questions put

to him by our Commissioners, and corrected several er-

roneous impressions prevalent here concerning the un-
derground railways of London. He explained the con-
struction of those railroads, and described at considerable
length the difficulties encountered in building and run-
ning them. He said that 93 per cent of the passengers
on the London underground roads travelled only short
distances, and only 7 per cent of them were carried to the
end of the various routes. This fact was regarded as very
important, because it showed that, in selecting a plan of

rapid transit, the convenience and facility of those who
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wish to ride for short distances only ought to be consi-

dered.
The editor of the New-York World, in a recent article

upon the subject of Rapid Transit, says :
" Broadway

is thronged by day and night, and travel is concentrated

upon it along its i7nme7ise length as upon no other street in

any city of the civilized world. Railway builders have
found their account in laying rails where travellers throng,
and not where travellers do not throng. An underground
railway up and down the whole length of Broadway is

therefore the only possible solution of the Rapid Transit
problem. It is also the best possible solution of that
problem which the present Rapid Transit Commissioners
are fumbling about the edges of.

" It is certain that New-York will be driven to a
Broadway Underground Railroad ; it is to be wished
that we might advance to it at once and intelligently. An
east-side road and a west-side road are palliatives ; they
do not deal with the greatest necessity. They can both
be made profitable ; a Broadway underground can be
made profitable. Most travel is concentrated upon
Broadway, and will not be diverted from it ; most money
is therefore to be made by enabling people to traverse its

great distances with ease and rapidity. It would cost
least for right of way and necessary accommodations
above ground—practically nothing. But though it should
cost most of any, it would be of all the most profitable,

for it is required by the greatest number of travellers dur-
ing the most hours of every day.

" The cost of boring a digging underground, whether
through the sandy soil of the island below Union Square,
or through the rock of the upper part of the island, is

perfectly estimable by competent engineers, and it is the
grossest ignorance, which assumes that cost to be a
serious matter. The whole problem has already been
solved by the London Underground Railway Company,
and solved successfully. That road is making large pro-
fits, under circumstances every way far less favorable
than those which exist under our feet in New-York. We
have the best and highest living authority on this class of
subjects for saying that English capital can be had to
build it, and that, if properly built, it can not fail to return
a profit of from 12 to 15 per cent upon its cost."
The capital of the Broadway Underground Railway

Company is fixed by law at $10,000,000. The works are
to be built under the immediate supervision of a Board of
Engineer Commissioners, appointed bv the Governor of
the State, and by the Mayor of the City. The Board con-
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sists of Gen. George S. Green, C.E., Allan Campbell, C.E.,

now Commissioner of Public Works, and James P. Kirk-
wood, C.E. Mr. A. E. Beach, of the Scientific American
newspaper, is the president of the company, and Mr. Jo-

seph Dixon, so long known for his earnest advocacy of

the underground railway system in New-York, is the
secretary.

THE FOURTH AVENUE UNDERGROUND RAIL-
WAY, NEW-YORK CITY.

This great work extends from the Grand Central De-
pot, 42d street, northerly, under and along Fourth ave-
nue, a distance of 4! miles. During the past year it has
been almost fully completed, and is now in operation for
through trains. The necessary arrangements for local

trains are now being made. The portion of the line south
of 97th street is provided with three tunnels and four
tracks, all of the most massive character, with substantial
underground way stations. The low ground from 97th to
116th street is crossed upon a splendid arched granite
causeway ; thence to 133d street is an open cut, with
arched bridge-ways at the various street-crossings. The
underground railway on Fourth avenue was built at a cost
of $6,400,000, one half of which was paid by the city of New-
York, the remainder by the Harlem Railway Company.
The width of the structure is 60 feet, and the depth below
the surface of the street is from 15 to 30 feet and more, ac-
cording to the grades. All the trains of the Harlem, New-
York Central, and New-York, New-Haven and Hartford
now pass over this line. When the Broadway underground
line is completed, passenger-cars from the Fourth avenue
underground road may run to the City Hall and the Bat-
tery.

NEW GRAIN-ELEVATOR AND STOCK-YARDS OF
THE NEW-YORK CENTRAL AND HUDSON RI-
VER RAILWAY, NEW-YORK CITY.
The new grain-elevator is located between 60th and

62d streets, and on a line with Twelfth avenue. It is 354
feet in length by 100 feet in width, and 160 feet in height,
and contains 264 bins, each 65 feet high, having a capaci-
ty of 6000 bushels each, or an aggregate capacity of over
1,500,000 bushels of grain.

Steam shovels are to be used to remove the grain
from the cars to receiving pits ; and the grain is then
carried by the elevator leg, which enters each pit, to
a receiving hopper above the bins. The power for
elevating is furnished by a 500 horse-power double
engine. As soon as the receiving hopper is filled,

an attendant on the ground floor opens a valve and al-



376 SCIENCE RECORD.

lows its contents to run into a weighing hopper placed be-

neath. The scale-rod is also in the lower story, though
connected with the hopper far above by suitable devices,

so that the weight is easily read off. The weighing-hop-
per may be rotated on a vertical axis, and is provided
with an inclined spout. This spout traverses the interior

periphery of a ring, into which opens a series of conduits,
leading to twenty-four adjacent bins. By means of a
wheel and index hand, the attendant can adjust the hop-
per spout against any desired bin chute, and it only re-

mains to open a valve to deliver the grain into the bin.

Meanwhile the receiving-hopper valve has been closed,

and the hopper is being refilled, so that the raising of the
grain is continuously carried on. At the bottom of each
bin is a spout, and under every fourth row of bins there
is an endless moving belt. Bags, after being filled at the
spouts, are thrown upon the belt, and thus transported
to the vehicles at the delivery door.

In order to accommodate shipping, a separate hopper
is provided, and a spout therefrom leads outside the
building to the hold of the vessel. Arrangements are
also provided for removing grain from boats, the elevator
leg for this purpose being 60 feet in length and capable of

vertical adjustment over a distance of 20 feet, to suit va-
rying conditions of tide, etc.

THE GREAT STOCK YARDS.

Near the elevator are located the Company's extensive
yards, now leased by the Union Stock and Market Com-
pany as a receiving station for the immense droves of live

stock received from the West over the Hudson River
road. The sheep and hog-house is a brick structure 370
feet long by 200 feet wide, and is divided into one section
100 feet in length and three stories high, for the reception
of hogs, and another occupying the remaining space, but
four stories in height, for beeves, calves, and sheep. The
ground floor is utilized for cattle and the upper stories for

the sheep, broad inclined planes being the means of

ascent. The interior is thoroughly illuminated by a large
sk)dight and innumerable windows, and the ventilation,

obtained by flumes and hundreds of apertures in the
walls, is thorough. 20,000 hogs, 30,000 sheep, and 200c

calves can be accommodated at once on the various
floors, which aggregate in area nearly seven acres. The
yards outside offer quarters for 4500 head of cattle. The
land included in these new improvements, for conducting
freighting business by this company, is some 20 acres.
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PROGRESS OF THE GREAT SUSPENSION BRIDGE
BETWEEN NEW-YORK AND BROOKLYN.

The building of the immense piers, which stand senti-

nels on the two banks of the East River, has been energe-
tically pushed forward during the year just closed. The
tower on the Brooklyn side is entirely finished, save the
few cap stones, which can not be added until after the
cables are in place ; the summit of the New-York pier

has reached a height of 208 feet, leaving thirty feet yet to
be erected. The anchorages on both sides of the river

are nearly completed.

NEW GOVERNMENT EDIFICE IN NEW-YORK
CITY.

During the past year the magnificent granite building
known as the new Post-Office was completed and occu-
pied, and now constitutes a grand public improvement.
This splendid structure is situated in the very centre of

down-town business, at the southerly end of the City
Hall Park, the junction of Broadway and Park Row. At
this point all the principal lines of street railways have
their termini ; a few steps northerly will be the main en-
trance to the great suspension bridge between New-York
and Brooklyn ; adjoining the north front of the Post-
Office, the City Hall Park Station of the Broadway Un-
derground Railway will be located. The various ferry-

houses of the Erie, Pennsylvania Central, New-Jersey,
-Delaware, L. and W., and other important railways, steam-
ship wharves, river-boat landings, etc., are only a few
yards distant westerly. The new Post-Office thus occu-
pies the very focus of an extraordinary travel, and the
convenience of the location for postal purposes is very
striking. The immense size, beauty, symmetry, and
strength of the building, and all its splendid internal ar-

rangements, can only be adequately realized by a close
inspection. Ground was first broken on August 9th, 1869,

and it will have cost, when completely finished, about
$SyOOo,ooo. The general plan is an immense triangle, in-

closing an open triangular court. The light from this
court extends down through three glass tesselated floors

to the sub-cellar. The court is entirely open down to the
first story. All the upper stories are well lighted and
ventilated by this open space. The building, which is

fire-proof throughout, occupies 21 city lots, has a fron-
tage on Broadway of 340 feet, on Park Row of 320 feet,

on the City Hall Park of 200 feet, and at its southern side
a frontage of 130 feet. The height from the sidewalk to
the lantern crowning the dome is 195 feet. The first two
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floors and the basements below are occupied by the Post-
Office, and the third and fourth floors by the United
States courts and offices. There are ten elevators for

mail matter, and four for passengers. The building looms
up grandly above the structures in the vicinity, and at-

tracts and interests the attention of every beholder. The
solid walls of the Post-Office contain half a million cubic
feet of granite. Every credit is due to the great ability

shown by A. B. Mullett, formerly United States Supervis-
ing Architect, in perfecting the plans of the building, and
giving to New-York an edifice that will be a continual
source of pride to her citizens.

The business transacted in the Post-Office in this city is

something marvellous, being nearly double that of any
other city in the Union. The average number of domes-
tic letters received and distributed daily is 300,000 ; the
number of foreign letters received, 30,000; the number
dispatched, 35,000 ; and the number of local letters re-

ceived and distributed, 120,000. There are 5795 lock-
boxes for letters, and 372 lock-boxes for newspapers. At
the Post-Office and stations there are about 1300 em-
ployees, and 390 carriers are employed. In the Post-Office
proper there are 600 clerks. The basement portions of

the new Post-Office were constructed with reference to a
special connection with the Broadway Undergound Rail-

way, and when the tracks are completed the postal cars
of the various railways centring at New-York will be able
to receive and deliver the mails directly within the Post-
Office premises. A saving of from one to two hours in

the receipt and delivery of the mails will be thus effected.

THE ELECTRICAL PALACE, NEW-YORK CITY.
A few yards south of the new Post-Office, fronting on

Broadway, the great edifice of the Western Union Tele-
graph Company towers above all its neighbors. This
structure was fully completed during the past year, and
has proved highly successful in facilitating the transac-
tion of telegraphic business.
The erection of a building so massive and so magnifi-

cent in the very heart of the city of New-York, at a cost
of over two millions of dollars, to meet the necessities of
a business which had its origin less than thirty years ago,
is an event in the history of civilization eminently sug-
gestive and remarkable. In 1846, toward the close of the
year, a single wire was erected to an obscure office be-
neath the express offices at No. 16 Wall street. Two
wires, from Washington terminated in a small room over
the ferry house in Jersey City, where three men easily



MECHANICS AND ENGINEERING. 379

and not very continuously performed all the work re-

quired. Now, throughout all our thoroughfares, webbing
the air at every corner, the eye is bewildered by the al-

most countless threads of iron which crowd in from every
direction, connecting the whole outlying world with this

great central city of New-York. The half-dozen men
who then performed all the telegraphic work of the city

of New-York have increased nearly one thousand, there
being 610 persons employed in the one building which is

the subject of this article. And, instead of a rent of $500
for a single basement room, the rent of nearly one hun-
dred offices scattered over the city and suburban towns
approximates two hundred thousand dollars per annum.
The edifice occupies a plot of ground with an area of

11,400 square feet. G. B. Post, architect. It is built of
brick and granite in what, with some latitude, may be de-
signated as the French Renaissance style, the main idea
in its construction being to reduce in appearance, by the
proportions and the arrangement of the details, the great
height of the building as compared with its width or
front. The outer wall is 140 feet in height and has 75 feet

front. The top of the platform of the roof of the clock-
tower is 230 feet above the sidewalk, the centre line of
the clock being 184 feet from the street level. The top of

the vane on the flagstaff is a little higher than Trinity
Church spire. A peculiarity in the construction of the
interior of the building is that the three upper stories in

the roof, with their brick and iron floors, are entirely
supported by iron trussed beams, which have a span of

65 feet. There are twelve stories or floors composed of

iron beams, arched with brick, and on which is laid what
is called the Beton Coignet flooring, an artificial stone
i\ inches thick, laid by the New-York and Long Island
Coignet Stone Company of Brooklyn, between borders
of encaustic tile, the whole superficies of which covers
about 40,000 square feet. The building is fire-proof

throughout.
The main entrance is at the middle of the front on

Broadway, and, by an easy and capacious stairway, leads

to the first floor. The portico in front is supported by
four columns of polished Quincy granite, two on each
side. Six forty-horse boilers and eight steam-engines of

various kinds are used for working the pumps, elevators,
pneumatic tubes, etc. The water-supply is derived from
eighteen tubular wells, driven to a depth of fifty feet. In
these the water rises nearly to the ground surface, and
furnishes a supply of 300 gallons per minute.
The battery-room occupies the whole of the sixth floor.
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The battery used is the Callaud or Gravity battery, and
the cells are arranged on frames so as to be easily reached
for examination and renewal. The floor can accommo-
date 70 of these frames, which support each 240 cells, or
a capacity of 16,800. There are 7000 cells now in use, the
average weight being about 20 lbs. per cell. A small por-
tion of this room is at present used for enveloping mes-
sages as they are dropped from the operating-room above.
The wires all pass into this room in cables, and are distri-

buted through apertures to the operating tables above,
and to the switch-board of that department in the rear.

THE OPERATING ROOM.

The operating room is the leading feature of the building,
and occupies the whole of the seventh floor. It receives
light from every side through 42 windows, and, being
above the height of all adjacent buildings, commands a
most magnificent view of the city and harbor, and of

Brooklyn and Jersey City. Length, 145 feet ; width,
70 feet; height of ceiling, 23 feet. The number of per-

sons employed in this department is 290—215 males and 75
females. There are in all eighty-seven operating-tables,
constructed for four sets of telegraph instruments on
each.

In the centre of the room, on its north side, is erected
an immense and most tastefully arranged switch-board,
arranged for the distribution of 300 wires. There are in
all seven panels of switches, each 4 feet square, and sepa-
rated from each other by plates of looking-glass about 8

inches wide, with neatly-fluted mahogany pillars on either
side, and the whole surmounted by an elaborate and taste-

fully executed cornice. Five of the switch panels occupy
the front and two the ends, which stand at right angles,
the whole occupying a space of 26 feet in front, with re-

turn ends of 5-3- feet each, making a total length of 37 feet.

Immediately in front of the switch-board, and inclosed on
all sides within a continuous table, on the outer edge of
which are constructed the receptacles for messages for dis-

tribution among the operating tables, are the exhaust-
boxes of the pneumatic tubes connected with the Receiv-
ing Department, and into which the boxes, with the mes-
sages from that department, are deposited. These boxes
as they arrive start a bell, which rings until stopped by
the attendant withdrawing the messages. A number o'f

nimble boys distribute these to their appropriate tables,
but it is designed to reduce this labor by tubes to various
sections of the room, so as to prevent the running to and
fro of so many boys, thus securing desirable quietness



MECHANICS AND ENGINEERING. 381

and greater rapidity in reaching the instruments with mes-
sages for transmission as well as in the delivery of mes-
sages received.

The average number of messages daily sent and re-

ceived in this room is as follows :

Messages sent 1 1,800

Messages received 1 2,200

Number of words, news reports. .. 89,000

or the equivalent of 3000 messages per day ; in all, a daily

transmission of about 27,000 messages per dav.

The machinery in use is as follows :.

Morse instruments 149
Phelps' printing instruments. .... . 6

Duplex machinery, sets 15

Quadruplex machinery, sets 7

Milliken's automatic repeaters 4
Button repeaters, sets 6

The machinery of the operating-room represents a ca-

pacity of about 200,000 messages per day.

THE EQUITABLE ASSURANCE BUILDING.
A short distance south of the Western Union Tele-

graph building, on the opposite side of Broadway, stands
the large granite structure of the Equitable Assurance
Company, one of the most massive and extensive speci-

mens of architecture in the world. This and the other
great buildings just described are examples of the gigantic
buildings which in a few years will line both sides of

Broadway, which is the most remarkable street of any
city in the world.

NEW COAL AND IRON EXCHANGE, NEW-YORK
CITY.

Another immense architectural work is the new Coal
and Iron Exchange, erected by the Delaware and Hudson
Canal Company. It is located a few yards south of the
Western Union building, just off from Broadway. The
building is 143 feet 10 inches on Cortlandt street, and 105
feet 6 inches on New Church street, with an L of 17 by 70
feet. The materials used in the fronts are Nova Scotia
sandstone and Baltimore pressed brick. The basement
story is carried up in solid blocks of stone resting upon a
granite base course. These blocks rest on their natural
bed and are of large size. The height of the main cornice
from the sidewalk is 80 feet ; to the deck cornice of the
Mansard, 105 feet; to the top of the pavilion, 134 feet,

and to the tip of the flag-staffs, 179 feet above the curb.
The foundations are laid in Portland cement concrete,
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beginning 19 feet below the sidewalk, and are from 8 to 10

feet ; the thickness of this underlying bed of concrete is

from 7 to 8 feet. It forms one solid mass under all walls,

having been laid simultaneously in six-inch layers. It

was mixed by machinery and rammed in the trenches.
Solid brick piers have been substituted for the usual iron
columns, and are connected in each story by segmental
arches, which support the floors and partitions. All the
brick-work of these piers is laid in Portland cement.
Every room and hall in the building is thoroughly heated
and ventilated scientifically and satisfactorily. The entire

absence of any combustible material in the construction
of parts, and the avoidance of iron supports for either
walls or floor-beams, gives this structure a better claim to
be considered fire-proof than many buildings so called in

this city possess. The floor-beams are of rolled iron,

filled in with horizontal arches either of hollow brick or
hollow lime of Teil concrete blocks, wedge-shaped, and
set together flat, so as to present a perfectly level ceiling

for plaster without the use of iron or other furring.

These arches are covered with a coating of Lafarge ce-

ment, making the floors water-proof. All the windows
are provided with corrugated, self-rolling steel shutters.
The roof of the building is constructed in the same man-
ner as the various floors, and it is then covered with hea-
vy sheet-copper, laid down in strips, with standing joints

without solder. This makes an indestructible fire and
water-proof roof. The general design for the building was
prepared by R. M. Hunt, and carried out under the super-
vision of Ed. E. Raht. The mason work was by A. J. Fel-

ter & Son, the cut-stone work by David McMaster, gra-
nite work by J. G. Batterson, of Hartford ; carpenter
work, G. Van Nostrand ; inside joinery and furniture,

Herter Bros. ; marble-work, Casoni & Isola ; steel shut-
ters, etc., Clark & Co., of London.
NEW RAILWAY-TUNNEL THROUGH BERGEN

HILL, OPPOSITE NEW-YORK CITY.
The great barrier between New-York City and the inland

traffic of New-Jersey and Pennsylvania lies in the huge
rocky ridge, directly opposite the city on the west, known
as Bergen Hill. The geological nature of the rock is a
greenstone trap, bordered in places with, and having be-
neath it, an argillaceous red sandstone, besides contain-
ing, in many localities, deposits of iron pyrites. Between
this ridge and the' bank of the Hudson River, a distance
between 1 and 2 miles or more, is a plain of low ground
covered by the cities of Hoboken and Jersey City (see
map, page 368). The great railroads which make Jersey
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City and Hoboken their termini—the Delaware, Lacka-
wana and Western, the Erie, the Pennsylvania Central,

and a number of others which include some of the largest

coal and oil transportation lines in the -country—have
been obliged to execute extensive works to surmount or
pass through Bergen Hill. The Erie Railway passes
through Bergen Hill by a tunnel, built in i860, at the cost
of one million dollars. It is 431 1 feet long, 23 feet high,
and 30 feet wide. Eight large shafts, from 70 to 90 feet

deep, were sunk from the summit down to its level. The
Delaware, Lackawana and Western Railway has for several
years made use of this tunnel, but the increase of its traf-

fic, and that of the Erie Railway, has at length made the
opening of a new tunnel necessary.
The Delaware, Lackawana and Western tunnel is now

in progress. When completed, it will be 4200 feet long,

27 feet wide, and 19! feet high. It was begun in Septem-
ber, 1873, and work nas been simultaneously prosecuted
at the bottom of each of the six shafts and at the two ap-
proaches. It is expected that by the summer of 1876 the
entire work will be complete. The character of the ex-
cavation presents no extraordinary feature. Trap-rock is

met everywhere, and the bore will be simply a clean cut-
ting, reinforced with brick arches at the approaches and
wherever signs of weakness in the rock may appear.
Hand-drilling is generally employed, and in the opinion
of the contractors is more profitable than the employment
of steam machinery for the purpose. The estimated cost
of the tunnel is $800,000.
The company propose to carry the road on elevated

tracks from the docks to the tunnel-entrance. Massive
abutments, which are to support the tracks at the street-

crossings, are now in process of construction. In addition
to this, ship-canals are being constructed by the railroad
company within its extensive premises on the river bank,
at Hoboken, which are to be lined in time with immense
warehouses.

REMARKABLE RAILWAY TUNNELS.
The test surveys for the railway tunnel under the Eng-

lish Channel, between France and England, are in pro-
gress. The length of the tunnel is to be 29 miles.

The St. Gothard tunnel through the Alps is progress-
ing. Length, 9 miles, of which 3^ miles had been pierced
on January 1st, 1876.

An underground railway has lately been carried direct-
ly underneath the basin of London docks and the great
warehouses that surround them. The tunnels also run
under the Thames River.
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THE INTERNATIONAL EXHIBITION OF 1876.

The one hundredth anniversary of the independence of

the United States is to be celebrated this year by a grand
International Exhibition of the industry of all nations at

Fairmount Park, Philadelphia, Pa. The exhibition opens
May 10th, 1876, and closes November 10th. The most ex-
tensive preparations have been made to render the exhi-
bition one of great value and interest. Nearly all the na-
tions of the world have appointed deputations of their

most able men' to attend the exhibition, and have sent
contributions of the finest productions, works of art, etc.

Many of the foreign governments have erected upon the
grounds, at their own cost, special buildings for the con-
venience of their delegates. Many of the States of our
country have also erected buildings. The main exhibi-
tion, buildings are of the most extensive nature, and of

them we herewith present a series of engravings, with
their principal dimensions.

AREAS OF GROUNDS AND BUILDINGS.

Area of grounds, 236 acres.

Dimensions of Main Building, 1880 feet by 464, and 70
feet high ; 20 acres.

Art Gallery, 210 feet by 365 feet, 59 feet high ; i\ acres.
Machinery Hall, 360 feet by 1402 feet, 70 feet high; 14

acres.

Horticultural Hall, 160 feet by 350 feet, 72 feet high ; ij
acres.

Agricultural Hall, 540 feet by 820 feet ; 10 acres.

U. S. Government Exhibition Building, 360 feet by 300
feet ; i\ acres.

Office for the Administration, 80 feet by 324 feet ; f acre.

The Ladies' Pavilion covers 30,000 square feet, 90 feet
high.
The Judges' Hall, 152 feet by 115 feet.

Avenues and walks, 7 miles.
Length of horse railway, 4 miles.
Length of railroad tracks inside the ground for the de-

livery of material and goods of all descriptions, 3^ miles.
Estimated cost of buildings and structures, $6,000,000.

The east and west entrances of Horticultural Hall are
approached by flights of blue-marble steps from terraces
80 by 20 feet, in the centre of each of which stands an
open kiosque 20 feet in diameter. The angles of the
main conservatory are adorned with eight ornamental
fountains. The corridors which connect the conserva-
tory with the surrounding rooms open fine vistas in

every direction.
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BOTANY AND HORTICULTURE.

INSECT-EATING PLANTS.
An immense addition to this new and marvellous depart-

ment of knowledge has just been made in Mr. Darwin's
" Insectivorous Plants," in which he sums up the results

of some fifteen years of observation and experiment : a
contribution to science as noteworthy as his work on
"The Fertilization of the Orchids," or that on "The
Structure and Distribution of Coral Reefs," works which
the most determined adversaries of Darwinism have not
presumed to denounce as unscientific. More than half

the volume, which comprises nearly five hundred close-

ly-printed pages, is devoted to the study of the common
sundew of England, drosera rotundifolia. Six other species
of drosera from various parts of the world were also
brought under observation ; also the Venus flytrap {dio-

ncea muscipuld) of North-Carolina ; the aquatic aldrovanda
vesiculosa ; the fly-catcher of the Portuguese, drosophyllum
lusitanicum ; roridula dentata, from Cape of Good Hope

;

byblis gigantea, from Western Australia ; several species of

pinguicula, and a number of urticularia. The nepenthes,

studied*by Dr. Hooker, are merely noticed incidentally.

The characteristic feature of drosera rotundifolia is the
abundance of gland-bearing filaments—tentacles, Mr. Dar-
win calls them, from their manner of acting—which cover
the upper surface of its round leaves. There are on the
average about two hundred of these tentacles to each
leaf ; and as their terminal glands are always surrounded
by drops of extremely viscid secretion, which glitter in

the sun like dew-drops, the plant gets from them its poet-
ical common name. It gets more—and that is its living

;

for its short and simple roots are capable only of absorb-
ing water. It is by means of the secretion of the glands
and the inward bending of the tentacles that its prey are
caught, digested, and absorbed. The glands are wonder-
fully sensitive to pressure and repeated touching ; and
when excited, the tentacles bend inward to the centre of

the leaf and remain inflected over the captured object ac-

cording to the amount of nutrition it affords.

Extremely minute particles of glass, cinders, hair,

thread, etc., when placed on the glands, cause the tenta-
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• cles to bend ; but the inflection is not so energetic nor so

persistent as when the exciting substance is organic and
soluble. So sensitive are the glands that a bit of human
hair, exerting a pressure of not more than a millionth of a

grain, suffices to induce a movement of the tentacles.

The pressure of the delicate feet of gnats causes them to

be quickly and securely embraced. The tentacles are in-

different, however, to single touches and even hard blows,
also to the repeated blows of drops of rain

;
greatly to the

plant's advantage, Mr. Darwin remarks, for it is thus
saved from much useless movement. The absorption of

animal matter and various fluids, heat, and galvanic action,

also cause the tentacles to become inflated, the movement
beginning in about ten seconds when a bit of raw meat is

applied to a gland.
The bending of the tentacles is effected by a process of

aggregation of the protoplasmic contents of the glands
and tentacles. This aggregation is excited by all the sti-

mulants which produce movement : the quickest and
most energetic of the many stimulants tried being carbo-
nate of ammonia, a dose 134

1
400 of a grain sufficing. The

process of aggregation goes on only as long as the proto-
plasm is in a living, vigorous, and oxygenated condition.
Immersion in warm water causes the leaves to be inflect-

ed and increases their sensitiveness to the action of meat,
Inflection is rapid at temperature between 115 and 125
Fahr. Temporary paralysis ensues on exposure to 130 ,

but the leaves recover on being left for a time in cold wa-
ter. Exposure to 150 causes death : so does prolonged
exposure to 145 . Different leaves, however, and even
separate cells in the same tentacle, differ considerably in

their power of resisting heat.
By testing the leaves with various nitrogenous and

non-nitrogenous fluids, Mr. Darwin found them able to
detect with almost unerring certainty the presence of ni-

trogen. Results so obtained led to the inquiry whether
the plant possessed the power of dissolving solid animal
matter, that is, whether it really had the power of diges-
tion like that possessed by animals. Numerous experi-
ments proved conclusively that the leaves of drosera are
capable of true digestion, and that the glands absorb the
digested matter: the most interesting, Mr. Darwin thinks,
of all his observations on this remarkable plant, as no
such power had previously been known to exist in the
vegetable kingdom. The resemblance of drosera diges-
tion to that of animals is singularly close. The digestive
secretion is more copious in the presence of nutritive ma-
terial, and is distinctly acid, like that of the animal sto-
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mach. It also contains a ferment closely analogous to or
identical with the pepsin of animals, which is secreted
only when the glands are excited by the absorption of al-

ready soluble animal matter. Albumen (hard-boiled egg),

roast meat, fibrin, areolar tissue, cartilage, fibro-cartilage,

bone, milk, casein, legumin, and other substances were
found to be acted on by the plant secretion precisely as
by the gastric juice of animals. Fresh gluten was too
strong for the plants ; but after the starch was removed
by treatment with weak hydrochloric acid, it was digested
rapidly. Starch is indigestible, and so are epidermic sub-
stances, such as human nails, hair, quills of feathers, fibro-

elastic tissue, mucine, pepsin, urea, chitine, chlorophyll,
cellulose, gun-cotton, fat, and oil: all of which are simi-

larly unaffected by gastric juice, though some of them are
acted on by other secretions of the animal alimentary ca-

nal. The plants are also, to a limited extent, vegetable
feeders, having power to digest some parts of leaves, and
to partially dissolve pollen and living seed. Like animals,
too, these plants suffer grievously from dyspepsia, in case
of surfeit, even of the most digestible substances.
The sensitiveness of the leaves to carbonate of ammonia

has already been mentioned. Like effect, in varying de-
gree, is produced by all the other salts of ammonia. The
citrate is least, and the phosphate most, powerful. Of the
latter, less than one twenty-millionth of a grain in solu-
tion, applied to a gland, is sufficient to cause the tenta-
cles bearing the gland to bend to the centre of the
leaf. Many other salts were experimented with, the
nature of the base proving, as in the case of animals,
far more influential than that of the acid. Nine salts

of sodium all caused well-marked inflection, and none
were poisonous in small doses ; whereas seven of

the nine corresponding salts of potassium produced
no effect, two causing slight inflection. Some of the
potassium salts were poisonous. The so-called earthy
salts produced little effect ; on the other hand, most of
the metallic salts caused rapid and strong inflections, and
were highly poisonous. To this rule there were some odd
exceptions ; for example, the chlorides of lead and zinc
and two salts of barium did not cause inflection, and were
not poisonous. Twenty-four acids were tried, much dilut-

ed : nineteen caused the tentacles to be more or less af-

fected. Most of the acids were poisonous. Benzoic
acid is very poisonous, though innocuous to ani-

mals. Many of the poisonous acids caused the se-

cretion of an extraordinary amount of mucus, long ropes
of it hanging from the leaves when they were lifted

out of the solutions. Allied acids act very differently,
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formic acid, for instance, producing but slight effect, while
acetic acid of the same strength is poisonous and acts

powerfully.
A large number of vegetable alkaloids and other sub-

stances were experimented with, developing some very
curious results. Substances like strychnine, nicotine, di-

gitaline, and hydrocyanic acid, which act poisonously on
the nervous system of animals, are also poisonous to dro-

sera, but probably excite inflection by acting on elements
in no way analogous to the nerve-cells of animals. The
poison of the cobra, so deadly to animals by paralyzing
their nerve-centres, is harmless to these plants, though
causing quick and strong inflection. The absence of

nerve elements is made still more probable by the indiffe-

rence of the plant to morphia, hyoscyamus, atropine, vera-
trine, dilute alcohol, and other substances which produce
a marked effect upon the nervous systems of animals.
To summarize the physiology, so to speak, of the

plant's sensitiveness, and the manner of its manifesta-
tion, would expand this article beyond limits. The struc-

ture and movements of six other species of drosera have
been studied, though less extensively than those of the
common sundew. They are all insect-catchers, using very
nearly the same means.
More wonderful in its adaptation to a carnivorous life is

the Venus flytrap, found only in the eastern part of
North-Carolina. Its poorly developed roots, like those of

drosera, are capable only of absorbing water, so that, lack-
ing its predaceous habit, it would soon cease to exist. Its

manner of catching insects and general behavior have al-

ready been described in this paper in the observations of
Mrs. Treat. Like the sundew, it is extremely sensitive to
the touch of edible matter, yet indifferent to rain-drops
and gusts of wind. This is the more remarkable in the
case of the Venus flytrap, since it captures its prey, not
by means of a viscid secretion, but by a sudden shutting
of its leaves, trap-fashion. The digestive power of this
plant varies somewhat from that of drosera. The secre-
tion from its glands dissolves albumen, gelatine, and
meat, if too large pieces are not given. Fat and fibro-
elastic tissure are not digested, nor is chemically pre-
pared casein or ordinary cheese. The mechanism of the
dioncea trap is such that minute insects escape, while the
relatively large ones are retained : an arrangement which
Mr. Darwin regards as very beneficial to the plant, inas-
much as it would manifestly be a great disadvantage to the
plant to waste many days in remaining clasped over a. mi-
nute insect, and several additional days or weeks in after-
ward recovering its sensibility. The amount of nutriment
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would not compensate for the effort. There is evidently
room, however, for further investigation in this direction,

since, owing to the limited digestive power of the leaves,

a single large insect is often too much for them. As in

the drosera, the impulse which causes motion in the leaf

travels in all directions through the cellular tissue, inde-

pendently of the course of the vessels of the leaf. It was
in this connection that Dr. Burden-Sanderson made his

wonderful discovery that there exists a normal electric

current in the blade and foot-stalk of these leaves, and
that, when the leaves are irritated, the current is dis-

turbed in the same manner as during the contraction of

the muscle of an animal.
The characteristics of the less known insectivorous

plants will be summarized in another article.

THE CHINESE OIL-TREE.
By M. S. Cloez.—Elceococca vernicia, the oil-tree of China

and Cochin China, is a plant of the family of the euphorbia-

cecE. Its seeds, when submitted to strong pressure in the
cold, yield about 35 per cent of a liquid oil, colorless, inodor-
ous, and almost insipid. Its specific gravity, at 59 Fahr.,

is 0.9362. At—32 it thickens, without losing its transpa-
rency or crystallizing. By treatment with ether, 41 per
cent of oil can be extracted from the seed, slightly co-

lored, but presenting otherwise all the character of the oil

obtained by pressure. If, instead of ether, purified bisul-

phide of carbon is employed, the fatty matter remaining
after the solvent has been evaporated off at 212 solidifies

on cooling, forming a number of small reniform masses,
which present under the lens a decided crystalline texture.
This solidified fat has the same elementary composition
as the liquid oil obtained by pressure, and melts at 93 .

The oil extracted by pressure in the cold is rapidly soli-

dified by light in the absence of air, an effect which, on
further experiment, was found due to the more refrangi-
ble rays of the spectrum alone. The oil of elcsococca is the
most drying of all oils. If spread on a plate of glass or
metal, it dries in a few hours, on exposure to the air.

INSECT FERTILIZATION OF PLANTS.
Professor Meehan disputes several assumptions rela-

tive to the above. He concludes that the great bulk of
colored flowering plants are self-fertilizers ; that only to
a limited extent do insects aid fertilization ; that self-ferti-

lizers are every way as healthy and vigorous, and are im-
mensely more productive than those dependent on insect
aid, and that, when plants are so dependent, they are the
most fitted to engage in the struggle for life.
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THE ARTIFICIAL COLORING OF PLANTS.
A simple and well-known chemical experiment, show-

ing the action of sulphurous acid on vegetable coloring

matter, consists in placing in that gas violets, which be-

come almost instantly bleached. Sulphurous acid, by its

deoxidizing properties, destroys the color of a large num-
ber of other flowers, such as roses, periwinkles, etc., and
its effects may easily be noted by the little apparatus
shown in Fig. i. This consists of a capsule in which sul-

phur is ignited to generate the acid, covered by a conical

metal chimney, at the orifice of which the flowers to be
bleached are placed.

Quite recently M. Filhol has exhibited, before the mem-
bers of the French Scientific Association, new results, ob-

FIG. I.—DISCOLORATION OF FLOWER-PETALS BY SUL-
PHUROUS ACID.
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tained through the action of a mixture of sulphuric ether

and a few drops of ammonia upon flowers, from which it

seems that a large number of the latter, normally of a vio-

let or pink color, become, when immersed in the mixture,

an intense green. The editor of La Nature, from which
journal we extract the engravings herewith given, has

continued the investigations of M. Filhol, and deduces an
interesting series of experiments, the description of which
we present below.
Into a wine-glass, Fig. 2, pour a quantity of ordinary

ether, and add about one tenth its volume of liquid ammo-
nia. Into this the flowers are to be plunged. The purple
and pink tinted flowers, which become bright green, ap-

FIG. 2.—TURNING BLOSSOMS GREEN BY AMMONIACAL
ETHER.

pearing as if dyed by a copper salt, are the red geranium,
the violet periwinkle, lilacs, roses (red and pink), gilly-
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flowers, thyme blossoms, blue-bells, heliotropes, and myo-
sotis. Other flowers of different shaded colors acquire
different tints. The upper petal of the violet sweet-pea
becomes a dark blue, while the lower petal turns to a light

green. Sweet-william changes to brown and light green.
White flowers usually become yellow, this being the case

with the white poppy, the snapdragon, which turns yellow

and dark violet, the white rose, which changes to a straw

tint, the white columbine, the chamomile, the syringa, the

white daisy, and the white rocket, the honeysuckle, the

bean, the white potato-blossoms, the meadowsweet, and
the white foxglove. In the pink sweet-pea, the upper
petal becomes blue, and the lower one a soft green. The
pink geranium turns blue in a remarkable manner. The
red snapdragon becomes of a fine metallic brown, the
valerian of a grayish color, and the red wild-poppy of a

fine violet. Yellow flowers in the ammoniacal ether re-

main unaltered. Red turns green in a very curious way
when put in the mixture. The action of the chemical is

so rapid that the merest sprinkling of it on the leaf is suf-

ficient to cover the latter instantly with green spots. In
the same way flowers may be spotted with white, even
while they are growing.
The most interesting changes of color, are those which

take place in flowers which are variegated. Thus parti-

colored fuchsias become yellow, green, and blue. All
flowers which have taken a new hue may be kept
from changing back again for several hours by plunging
them in pure water. Eventually, however, they regain
their natural colors.

Another curious fact to be noted in the present connec-
tion is that the flowers of asters, which are naturally in-

odorous, acquire an agreeable perfume under the influ-

ence of the ammonia. The same flowers, when violet, be-
come red when wet with nitric acid diluted with water.

PERMANENCE OF VITAL POWER.
In clearing away the refuse from the ancient silver

mines of Laurium, in Greece, a large number of seeds of

a papaveracea of the glaucium genus were found, which
must have been buried there for at least fifteen hundred
years. Exposed to the beneficent influence of the sun's
rays, they rapidly took root, flourished, budded, and blos-
somed, their yellow corollas being beautiful in the ex-
treme. This interesting flower, unknown to modern sci-

ence, is particularly and frequently described in the writ-
ings of Pliny and Dioscorides, and is thus again resusci-
tated, after having disappeared from the surface of the
globe for more than fifteen centuries.
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PAPER PLANTS.
A good deal of interest has been excited by the recent

reports on the paper-making grass of Algeria, the so-
called alja or stifia tenacisshna, which covers hundreds of
thousands of acres in that country. But the Agricultural
Gazette of India states that another plant is to be intro-
duced into Algeria, of still greater commercial value.
This is the hibiscus esculentus, the use of which as a fibrous
plant has long been recognized. The plant, though indi-

genous to the West-Indies, has long been naturalized in
India. Its pods produce the common vegetable known as
ochro by the English, gomto by the French, chimtomo by
the Spanish, and benditeai in India, where it is so much es-

teemed for its mucilaginous thickening for soups. The
pods are gathered green and pickled like capers. The
seeds may be boiled like barley, and the mucilaginous
matter they contain is both demulcent and emollient.
They have also been recommended when roasted as a
substitute for coffee. A patent has now been taken out
in France for making paper from the fibre, and for this

purpose it is to be introduced into Algeria. The fibre is

prepared solely by mechanical means in a current of wa-
ter, without any bleaching agent, and the pulp, washed
and bleached, is reported to make a strong handsome pa-
per, equalling that from pure rags. It is called banda pa-
per.

OZONE-PRODUCING PLANTS.
The value ot ozone in the air we breathe, and its im-

portant qualities as an oxidant, disinfectant, and deodoriz-
er, have become better known in recent years, and expe-
riments have also shown that not only does the air of
towns contain less ozone than that of country districts,

but that even in towns the proportion in the atmosphere
is appreciably less in the most densely populated parts,

whereas in the parks and open squares the amount more
nearly approaches that found in the country. Professor
Mantogazza, an eminent chemist of Pavia, has recently
published the results of a series of experiments which
have satified him that ozone is given off in large quanti-
ties by all plants with green leaves and odoriferous flow-

ers when exposed to the sun's rays. Hyacinths, migno-
nette, heliotrope, lavender, mint, narcissus, and cherry-
laurel, are especially mentioned as plants which are ozone-
producers on a large scale. Such confidence is felt in the
power of this atmospheric purifier, that it is asserted that
the most deadly malarious districts could be rendered
healthy by planting them with aromatic vegetation.
Without necessarily indorsing this sanguine view as to
this wholesale artificial production of ozone, and its
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power to destroy malaria, it is impossible to overlook the
important bearing of these experiments and results upon
the value of flower-culture in our large cities, and espe-

cially in their more crowded parts. If plants and flowers

and green trees can be persuaded to grow in these situa-

tions, they will not only have a humanizing effect upon
those who rear and tend them, but they will supply to the
atmosphere that very essential in which it is most defi-

cient, and thus exercise a directly beneficial influence
upon the health of the neighborhood. (61)

EXTERMINATION OF THE PHYLLOXERA.
The best results thus far gained, in the repeated efforts

made in France to rid the vineyards of the phylloxera,
have been obtained by the use of alkaline sulphurets, and
more especially the sulpho-carbonate of potassium. The
latter substance decomposes slowly, giving off hydro-sul-
phuric acid and sulphide of carbon.

FIG

It has been proved that the earth, in the vicinity of the
infected roots, must be thoroughly poisoned. Solid poi-

sons, however, are of no avail, and liquids are apparently
shed from the covering of the insect, which seems to be
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FIG. 3.—ROOT OF VINE COVERED WITH PHYL-
LOXERA, IN AN ADVANCED STAGE.

FIG. 4.—SWOLLEN ROOTS OF
VINE CAUSED BY PHYL-
LOXERA.

FIG. 5.—SWELLINGS OF ROOT
FIBRES OF VINE — COM-
MENCEMENT OF THE DIS-
EASE.

waterproof. The action of water and
carbonic acid in the soil is sufficient

to disengage gases from the mate-
rials named above, which extermi-
nate insects, while the potash acts as
an excellent fertilizer for the vine.

The instruments used for intro-

ducing liquids, from which poison-
ous gas is to be developed, are re-

presented in Figs. 1 and 2. Fig. 1

shows an auger, having a hollow
shank and perforated just above the
cutting portion. This is provided
with handles, above which is placed
a small cylindrical vessel, shown se-

parately, enlarged, which serves as a
measure into which the liquid is

poured in determined quantities.

These last are measured by means of

the vessel shown in Fig. 2. The in-

secticide is placed in the large recep-
tacle, and thence, by tilting,the latter

is allowed to fill the smaller can
above. The orifice between the two
is then closed, and the smaller can
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removed, and its contents turned into the hollow portion
of the auger, as represented at B, dotted lines.

The effect of the ravages of the phylloxera upon the
roots of the vine is represented in Figs. 3, 4, and 5. At
the beginning of the attack, the radicles swell, as shown
in Fig. 5, and also enlarged in Fig. 4. When the disease
is far advanced, the roots appear as shown in Fig. 3.

THE NEW PHYLLOXERA REMEDY.
M. Dumas recently announced tothe French Academy

of Sciences that a mode of treating vines attacked by the
phylloxera had been discovered, which is certain in its re-

sults in destro)ing the insect and in restoring the vine to
health and fecundity. The remedy is the combined em-
ployment of sulpho-carbonate of potash, which kills the
insect at any depth, to the soil, and of potassic, ammonia-
cal, and sulphuretted manures. M. Dumas himself is the
fortunate discoverer, though his announcement to the
Academy was not made until after his process had been
tried by exhaustive experimenting by the commission ap-
pointed to examine into the various plans submitted.
This being the case, M. Dumas became the possessor of

the $60,000 reward, beside numberless other smaller prizes.

As the vine-growers in this country are directly inte-

rested in the result of M. Dumas' very important investi-

gation, we propose briefly to review the nature of the
above chemicals, in giving below a few facts, for which we
are indebted to La Nature, relative to the researches of

the well-known French chemist.
Everybody is familiar with the potashes, sodas, and the

lime of commerce. If in these substances the oxygen
contained be replaced hy sulphur, the sulpho-carbonates
of potassium, of sodium, of calcium, and its analogue, the
sulpho-carbonate of barium, are obtained. Of these, the
salt most utilized at present is the sulpho-carbonate of

potassium, made by calcining sulphate of potassium with
carbon, forming by reduction a monosulphide of potas-
sium. A saturated solution of the latter is made in water,
and sulphide of carbon added, when, after prolonged agi-

tation, a reddish orange liquid, marking 37 to 40 on the
Baume areometer, is obtained.
While the sulphide of carbon is by itself an efficient in-

secticide, it offers disadvantages through its volatility, in-

jurious vapors, etc., which neutralize its benefits. The
sulpho-carbonates, on the other hand, have no disagreea-
ble odor, are not dangerous to handle, are not inflam-
mable, and are unalterable in the soil. When in con-
tact with acids, however, even if these be the weakest,
and especially when acted upon by the moist carbonic
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acid which arable earth imbibes, the salts are trans-

formed into carbonates, and disengage sulphide of carbon
and hydro-sulphuric acid in vapors, both of which,
and especially the first, are highly poisonous. To
combat the phylloxera, such gases, as experiment has
proved, are the only effectual means. It is necessary not
merely to poison the insects upon the vines and roots, but
to render the earth in the vicinity uninhabitable by them.
Besides some such substance as the salts alluded to must
be employed, on account of the slow reaction of the acid,

keeping up a supply of deleterious gas for several days,

or longer than the insect can defy its influence by shut-
ting its respiratory orifices.

It is found that 1442 grains of sulpho-carbonate of po-
tassium will poison from in to 132 cubic feet of air, and
will drive insects from 198 to 284 cubic feet of earth, kill-

ing not merely the comparatively delicate vine-louse, but
the larvae of crickets and other large insects. The mode
of application is to make a hole at the root of the vine,

about 1 foot deep and 16 inches broad. Into this pour
five or six quarts of water mixed with from six to eight
quarts of the sulpho-carbonate solution at 40 Baume.
When the liquid is well absorbed, the hole is filled up, and
the operator passes to another vine. The solution is

thicker than water, and, when mingled therewith, perco-
lates slowly down, reaching the deepest roots.

In order to render the sulpho-carbonate of potassium
or of sodium, which salts closely resemble each other in

their toxic properties, easily portable, M. Dumas suggests
mixing them with twice their weight of slaked lime.
The powder thus obtained is very easily sprinkled over
the surface of the soil.

IMPROVED DEVICE FOR DESTORYING BUGS
UPON PLANTS.

Robert M. Clark, Nisbet, Pa.—In using the device,
Paris-green or other suitable poison is put into a vessel
suspended from the shoulders of the operator, either by
taking off the cover or by pouring it in through a small fun-
nel in the same. A suitable quantity of water is then
poured into the vessel through

.
the funnel, in which may

be placed a filter in case the water be so dirty that it

would clog the perforated nozzle, which is attached to a
faucet by a flexible tube. The poison and water are mixed
by operating a perforated dasher, and are kept mixed by
occasionally operating said dasher. The faucet enables
the escape of the poison to be prevented when charging
the vessel and when carrying it from place to place. The
mixture is directed upon the plants from the nozzle.
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HOW TO MAKE FLOWER-POTS.
By Mr. McIntyre, gardener in one of the London

parks.—Fig. i is the model, which is made of tin, copper,

or zinc, either of the two latter being cheaper in the long
run.. It is 2\ inches in width at the top and i^ inches at

the bottom, inside measure, and about i\ inches in depth.
Fig. 2 is the pot when made. Fig. 3 is the bolt, which is

about 5 inches in length oi half-inch round iron, to which
is soldered a shield of stout tin an inch in diameter ; this

shield is an inch from the end of the bolt. Fig. 4 is the
mould (inverted), which is made of wood ; the size of the
plug is if inches across the top and 1 inch across the
bottom, and i\ inches deep.

The composition of which the pots are moulded may con-
sist of various ingredients, provided they do not destroy
its adhesive character. Strong loam, of the fat greasy
kind, as we believe it is termed, is the best staple, and to
this is added a little leaf-mould and cow-dung. Cocoanut
fibre (not the dust), wool threads, fragments of straw, hay,
and chopped turf, may also be mixed with the mass,
which must be thoroughly incorporated, and worked up
to the proper consistence with water.

In making the pots a hole is made in the bench, through
which the spindle of the bolt, Fig. 3, passes, having pre
viously been put through the hole in the model, Fig
Some of the "composition is then placed in the model
pressing it around the edges, but always taking care to
have a superfluity of the composition. The plug, Fig. 4

i
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is then placed in the centre of the model, a slight inden-
tation in its bottom being made to fit over the end of the
spindle of the bolt, Fig. 3. The plug is then pressed
home, and turned gently to the right, while the model is

turned to the left. The superfluous composition is then
removed with a knife, and the pot removed by pushing
up the bolt. If the composition is at all sticky, it will

be found advisable to dip the plug in water before press-

ing it into the model, and the latter will also require an
occasional dip. The pots as moulded are placed in an
oven, or in the hot sun, where they speedily dry, and if

the composition has been well tempered they will stand
a good deal of storing. The dimensions given are only
approximate, and for small pots ; other sizes can easily be
estimated from them, and the thickness of the pots can
be varied to suit the wants, or according to the judgment,
of the maker. When well made and of proper materials,

these pots will stand the winter and spring in frames,
though the roots of the plants often work through them.
Of course, when bedding out, the pot is put in the ground
as well as the plant, and thus, while avoiding any check
from shifting, the plants are provided by the rapid soften-
ing of the pot in the damp soil with food which they spee-
dily appropriate. These pots are so easily made, and the im-
plements cost so little, that we recommend a trial of them
to all who practise the bedding-out system.

THE RATE OF GROWTH OF THE FEMALE FLOW-
ER-STALK OF VALLISNERIA SPIRALIS.

According to Mr. A. W. Bennett, the peduncle of the
female flower of this plant attains the length of from three
to four feet, probably the instance of greatest extension
attained by any internode ; and at its period of great-
est activity grows at the rate of half an inch per hour.
The measurements recorded in the paper were mainly
for the purpose of determining which portion of the
peduncle displayed this activity in the greatest de-
gree. For this purpose equal portions were marked off as
they rose above the surface of the water ; and it was
found that the terminal zone of 2 inches increased to 6.5

inches, or 225 per cent, while the remaining portion had
increased from 8.7 to 21.25 inches, or 144 per cent of its

original length, snowing a greater energy on the part of

the former portion about in the proportion of three to two.
This agrees more with what has been hitherto observed in

the case of roots than in that of aerial stems ; the zone of

greatest energy in stems being in general at a much
greater distance from the punctum vegetationis.
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UNHEALTHY PLANTS.
By Peter Henderson.—Whenever plants begin to

drop their leaves, it is certain that their health has been
injured either by overrpotting, over-watering, over-heat-

ing, by too much cold, or, by applying such stimulants as

guano or by some other means, having destroyed the fine

rootlets by which the plant feeds, and induced disease

that may lead to death. The case is not usually important
enough to call in a " plant doctor ;" so the amateur begins
to treat the patient, and the practice is in all probability

not unlike that of man)'' of our household plrysicians who
apply a remedy that increases the disease. Having al-

ready destroyed the, so to speak, nutritive Organs of the
plant, the stomach is gorged with food by apptying water,
or with medicine by applying guano or some patent
"plant food." Now the remedy is nearly akin to what is

a good one when the animal digestion is deranged—give it

no more food until it reacts. We must then, if the roots
of the plant have been injured from any of the above-
named causes, let the soil in which it is potted become
nearly d^ ; then remove the plant from the pot, take the
ball of soil in which the roots have been enveloped, and
crush it between the hands just enough to allow all the
sour outer crust of the ball of earth to be shaken off ;

then re-pot in rather dry soil (composed of any fresh soil

mixed with equal bulk of leaf-mould or street-sweepings),
using a new flower-pot, or having thoroughly washed the
old one, so that the moisture can freely evaporate through
the pores. Be careful not to over-feed the sick plant. Let
the pot be only large enough to admit of not more than an
inch of soil between the pot and the ball of roots. After
re-potting, give it water enough to settle the soil, and do
not apply any more until the plant has begun to grow,
unless, indeed, the atmosphere is so dry that the moisture
has entirely evaporated from the soil ; then, of course,
water must be given, or the patient may die from the op-
posite cause—starvation. The danger to be avoided is in
all probability that which brought on the sickness, name-
ly, saturation of the soil by too much water. Other causes
may induce sickness to plants, such as an escape of gas in
the apartment, or smoke from a flue in the greenhouse

;

but in all cases, when the leaves fall from a plant, with-
hold water, and, if there is reason to believe that the soil
has been poisoned by gas or soddened with moisture,
shake it from the roots as before advised, and re-pot in a
fresh flower-pot.
Many years ago, when I used smoke-flues in my green-

houses, some kindling-wood, carelessly thrown on the top
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of one of them, ignited, and the smoke caused the leaves
of every plant to drop. There were some 3000 plants,
mostly tea-roses, in the greenhouse ; it would have been
too much of a job to re-pot all, but, by withholding water
for some ten days, until they started a new growth again,
very few of this large number of plants were found to be
injured.

THE EMISSION OF CARBONIC ACID FROM
ROOTS.

It is generally known that leaves decompose carbonic
acid when they are exposed to the action of the sun, and
disengage carbonic acid when kept in the shade. This is

easily proved by simple apparatus, but it is not so readily

shown that carbonic acid is emitted from the roots. An
interesting experiment, which evidences the latter fact,

may be made by means of a slab of polished marble placed
a few inches beneath the soil and covered with fine sand.
Beans are planted in the sand, in which they will grow
well for several weeks. When the plants begin to wither
they are pulled up, and the marble plate removed. The
surface of the latter over which the roots have run will

be found covered with fine grooves, as shown in the en-
graving, which indicate the course of the roots. Marble

SSsS

is entirely insoluble in pure water, but, like all varieties of

carbonate of lime, it is soluble in water charged with car-

bonic acid, so that the grooves show that the roots must
have emitted carbonic acid, which thus 'acted upon the

stone.
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THE DYNAMIC POWER OF VEGETABLE
GROWTH.

It has long been known to scientists that the power of

growth in the vegetable kingdom is something marvellous

if not absolutely incalculable. There is no human engi-

neering which can compare in power with the silent ma-

chinery of a forest on a spring day. The force with which

the sap rises in the tree, without any apparent cause, any

propelling power like the beating heart of man, very

greatly surpasses the energy of the most tumultuous circu-

lation in the largest animals. It has been estimated that

the physical energy of the sap in the plant is fourteen

times that of the blood in man.
President Clark, of Mass. Agricultural College, has re-

cently succeeded, by means of some interesting experi-

ments, in measuring the power of growth possessed by a

squash. For this purpose he harnessed it in iron, put it

in prison, and gave it a weight to lift. He prepared a bed
of rich compost to give the plant every possible opportu-
nity for growth. On one end of this bed he placed a box
(a), and in the box the squash, inclosed in an iron basket-
work. The squash thus inclosed was placed in the box in

such a way that it could only grow by pushing itself up-
ward. Then, on the top of the squash, a long bar of tim-
ber (b) was laid, in such a way that the squash, in its up-
ward growth, must push this bar with it. Finally, on the
bar were hung weights, as in our illustration, at such dis-

tances from the squash as enormously to increase their
weight power, and, consequently, the severity of the test

afforded. The result was that the squash steadily pushed
its way upward, carrying the bar and the increasing
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weight with it. On August 21st, it was lifting sixty
pounds; on September 15th, 1400 pounds; on October
1 8th, 3120 pounds

; on October 31st, 5000 pounds. Howmuch more it could have carried is not known, for at
this point the iron harness bent and cut into the rind of



408 SCIENCE RECORD.

the squash, which had obtruded so far between the bands
that, in order to extricate the squash, it was necessary to
cut the iron with a cold-chisel, and draw the pieces out
endwise. Our two smaller illustrations show the appear-
ance of the squash when taken from its box, one showing
the under, the other the upper side.

There is to our imagination something grand in the
thought of a force so vast, so almost absolutely incalcula-

ble, exerted without noise or demonstration of any kind and
apparently far exceeding all the ordinary exigencies of the
plant. In every acre of well-cultivated ground a power is

silently at work which transcends man's mightiest ma-
chines, by almost as much as the infinite transcends the
finite. Does it not give a suggestion of the quiet power
of the Almighty ?

The gauge (e) at the right end of our picture was em-
ployed to measure the force excited by the flow of sap.

For this purpose the sap from the root of a vine about
eight weeks old and twelve feet long was conducted to
the gauge instead of to the plant, and showed a maximum
force equal to a column of water forty-eight feet and a
half in height.

ELONGATION OF THE TRUNKS OF TREES.
Mr. Elias Lewis, Jr., of Brooklyn, recently read a pa-

per before the Natural History section of the Long Island
Horticultural Society, giving the results of some observa-
tions on this subject. He said :

" If a tree-trunk length-
ens by any process of interior enlargement, it is quite
certain that marks upon its surface, or lateral branches,
would be carried upward as growth went on. A branch
projecting at a given height from the ground would, later,

become more elevated." He cited an instance of an oak-
tree near Miller's Place, in Suffolk County, L. I., which is

evidently over a century old, from which projects an
enormous branch at a height of seven feet from the
ground. This branch is thirty feet in length, two thirds
that of the tree, and is just one half the circumference of

the trunk (which is 8|- feet) where it issues. It is nearly
horizontal, the inclination, which is upward, being very
slight. At a distance of four feet from the tree, it rests

upon a boulder of great size, and spreads to a width of

five feet ; but the branch, in its under side, projects

squarely against the face of the rock. The branch then
rests on the rock about five feet, and from this point of

support rises to its terminus. It is considered entirely

certain that the branch began its growth when the tree

was very small, and its growth has been contemporaneous
with that of the trunk.
The under half of the branch, as remarked, is directly
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against the face of the rock, and could not have increased

in length. The branch issued at about seven feet eleva-

tion, and this distance has not been increased, else, at its

junction with the trunk, it would have been carried up,

which has not occurred. This is believed by Mr. Lewis

to be conclusively shown in the position of the branch in

respect to the rock, which surely has not changed its po-

sition—the weight of the rock, above the surface, proba-

bly being thirty tons. It is safe to conclude that the

branch in question has rested on the rock in its present

position at least a hundred years, during which time the

trunk of the tree has increased in length fifty feet.

VARIATION IN THE WATER CONTAINED BY A
PLANT.

At the late Botanical Congress which was held at Flo-

rence, M. Galeznoff gave the result of his researches in cal-

culating the amount of water contained in the different

parts of a plant. By dividing a trunk into a number of

pieces from the base upward, he found invariably that the
quantity of water increases from the base toward the sum-
mit. Of the four species studied by him, he found Pinus
sylvestris contained most moisture in the trunk, and Acer
the least. Betula and Populus tremiila were intermediate.
In Pinus the bark is drier than the wood, and in Acer
more moist. In Betula it is drier in the winter and spring,

and more watery in summer and autumn. The contrary
takes place in the case of the poplar. In the branches
the same law holds good, but their bases are drier than the
portion of the trunk from which they take their rise ; and
the petioles are more watery than the leaves. In the flow-

ers, the perianth, the filaments, and the styles contain
more water than the anthers.

CULTURE OF PEARS.
A fruit-grower, writing of the falling off of the bearing

quality of pear-trees, says :
" Now, I wish to relate a little

of my own personal experience, for I have succeeded with
pears, which flourish and produce good crops. The trees I

raised myself from the seed, budded or grafted them. I

plough the ground and keep it hoed, and in the fall put a
bushel of manure around each tree. This practice of

feeding them annually keeps up a good growth, makes
the tree healthy, and the fruit fair and of good size. The
best soil for the pear is a heavy clay, but if farmers lack
this, enough can be made suitable for a small pear or-
chard—enough, at least, for family use. After setting the
trees, give them good care, manure, cultivate, and in fact
treat them as you would your corn and potatoes, and then
pear culture will be a success with you."

18
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AMERICAN GRAPE-VINES IN FRANCE.

Mr. C. V. Riley, State Entomologist of Missouri, has
lately returned from France, where he has been on a tour
of inspection among the grape-growing regions. He was
everywhere received and treated like a prince, dinners
were given in his honor, and every possible attention
shown to him in public and in private.

The particular reason for these civilities is the fact that
Mr. Riley was the first to call the attention of the French
to the fact that a simple remedy for all their troubles in

connection with the grape-vine disease was the substitu-

tion of certain species of American vines, by him named.
These, he affirmed, would yield good wine in France and
be free from the pest.

Some of the wine-growers tried the experiment, which
was continued the next year and that following ; and the
success has become so well established that extensive or-

ders have now been sent to this country for vines. In
fact, it is believed the demand from France will be so great
that our nurserymen will be unable to fill the orders for

exportation this season. Mr. Riley saw plantations of

American vines flourishing in France, where the native
vines had been utterly destroyed.

A FUNGUS SHOW.

According to a late number of *' Grevillia," an exhibi-
tion of fungi at Munich took place in the " Crystal Palace"
some time ago., and was visited by nearly 50,000 persons.
Of species, 141 were represented by means of 1033 speci-

mens. The arrangement was a systematical one, and every
species had its Latin and vulgar name, and other notes,
written on a ticket. The edible fungi had white tickets,

the venomous sorts green ones, and the indifferent red
ones. A lecture, or demonstration, was also given on
edible and venomous fungi, their cooking, and what to do
in a case of poisoning by them. There were also joined
to the exhibition a great many microscopical specimens
of parasitical fungi, which do damage in the rural econo-
my. Drawings of the growth and development of these
minute plants were made by Professor Engler. The list

of fungi exhibited is published in full in the " Gardener's
Chronicle." The absence of such species as Agaricus ar-
vensis, Russula heterophylla, Agaricus personatus, Marasmius
urens, Panus styftticus, Polyorus squamosus, Craterellus cor-

micopioides, was very singular and inexplicable.
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NEW DEODORIZER.
By Mr. Wilkes, Bloxwich, England.—An intercepting

process which does away with the necessity for sewers

—

so far as refuse matter is concerned—altogether. Con-
sists in effectually dividing the liquid matter from the so-

lid. This is gained by the division of the receiving-pan
into two parts. The next point arrived at is the effectual

deodorizing of both liquid and solid. Liquid matter is al-

lowed to flow into a receptacle filled with a powder. This
powder so effectually absorbs the moisture and kills any
effluvium that, notwithstanding the fact that the recepta-
cle examined had been in use for some months, no offen-

sive odor of any kind whatever was discernible, even
under the most critical testing. Solid matter is received
into a receptacle which may either be made in the form
of a movable pan or a fixed chamber, to be emptied pe-
riodically. On the solid matter the powder is sprinkled
either mechanically, as in the case of Moule's earth clo-

sets, or by hand. In either case, no odor whatever can be
detected. When the receptacles are full, they can be emp-
tied either by day or by night, for there is no unpleasant
smell perceptible. The refuse matter is taken away, and
laid in heaps to dry. After this, it is pulverized, and can
be sold as a most valuable manure at as high a rate as $26
per ton. The manure itself, when ready for transport,
has the appearance of fine cement, and it is also devoid
of odor. With reference to the powder spoken of, it is

simply the result of calcining the contents of vegetable
refuse and ashpits. It is, says the Birmingham News,
much more effective than dry earth, and costs a mere tri-

fle. The patent also embraces a very ingenious method
of dealing with slops taken from the house, whether
greasy water, soapsuds, or whatever they may be. The
great feature, in short, throughout the system, is to ob-
viate the necessity for any thing in the shape of sewers.
The apparatus for disposing of slops consists of a very
simple set of filters, the water in its passage percolating
through two small tanks filled with the powder, and ex-

uding at the end so pure as to allow of its being used for

scouring purposes. Whatever alkaline, greasy, or solid

particles of any kind there may be are left behind amongst
the powder in the tanks. The tanks in their turn are

emptied, and a valuable manure secured.
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FERTILIZATION OF TOBACCO FIELDS.
The average amount of ash in dried Virginia tobacco,

as determined by Messrs. Irby and Cabell, from six speci-

mens, is 1 1.64 per cent, that of European tobacco being
16.82 per cent, that of Connecticut and Massachusetts to-

bacco 16.56 per cent, and that of Kentucky tobacco 12.83

per cent. The cause of the well-established rapid exhaus-
tion of the soil by tobacco crops is shown in the fact that
of this ash from 26.73 to 39.88 per cent is potassa, while of

soda there is from one to six per cent present. It is evident
that no soil can support unassisted a drain like this for a
long time, and the business of tobscco growing threatens
to undergo very serious modifications in addition to those
already suffered. To obviate the effects of this prodigal
expenditure of the earth's resources, the use of fertilizers

is largely resorted to, and artificial fertilizers are pre-
ferred to the natural guanos. The artificial ones are com-
pounded of dried blood, the unused parts of animals sub-
mitted to the " rendering" process, and fish-cake, which
is the residue left after expressing the fish-oil. Bone
phosphates are often added, besides sulphate of ammonia,
to bring the proportion of phosphorus and nitrogen up
to the standard. The animal ingredients in such manures
contain a great deal of potassa, and it ought not to be dif-

ficult to " bring up" the mixture to any desirable point by
the addition of some potassic compound. In this way
special fertilizers for the use of tobacco growers could be
compounded. The manufacture of these manures in some
degree compensates for the violence done to nature's pro-
cesses by the establishment of cities. Cities are obliged
to provide special cemeteries for a vast amount of mate-
rial which in country life goes to replenish the field ; but
since the growth of the industry in fertilizers it has been
found that cities, by concentrating the supply of raw ma-
terial, directly contribute to the preparation of strong
manures, and their distribution to the places most in need
of them.

THE NITRIFICATION OF ARABLE EARTH.
Recent experiments of MM. Boussingault and Schloe-

sing are of considerable importance with reference to the
theories of fertilization of soils and the utilization of ma-
nures, since they bring to light a number of interesting

1

facts, which are summarized in the following conclusions : !

1. Arable earth does not become nitrified at the expense
of the nitrogen gas in the atmosphere. Agriculture has
nothing to expect, from that source, which will tend to
the profit of the crops. 2. The theory of a nitrification

\
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resulting from the combination of nitrogen gas and oxy-
gen, in the presence of matters rich in hydrogen and car-

bon, according to the experiments above noted, is no
longer sustainable. 3. The source of nitrogen of nitrates

formed in the soil should be considered, in the absence of

positive proof to the contrary, as reposing only in the
nitrified organic matters combined with the mineral ele-

ments of the soil. 4. Nitrates in decomposing in the soil,

under the influence of a reducing atmosphere, yield but a
small fraction of their nitrogen, under the form of ammo-
nia retained by the earth by virtue of its absorbing power.
The balance of the nitrogen of the nitric acid returns to
a gaseous state, and thus becomes lost to the crops.

RECOVERY OF SALT SOILS.
Along the Mediterranean coast of France, there are

vast surfaces of ground that are entirely unproductive.
The soil, however, which is of rich alluvium, contains the
principles of a vigorous vegetation ; but the presence of
marine salt renders it quite sterile. M. Joannon states

that he has succeeded in overcoming this pernicious fea-

ture in the following simple way : The land is first drained,
and dug up to a great depth (about 20 inches), then co-

vered with fresh water. The water filters through and
dissolves the salt, which flows off by the drains. This
process is maintained with continuous immersion for

three to five months, and the ground is then suitable for
agriculture. The general practice of this method, he
says, would reclaim for France a whole department of fer-

tile land.

VALUE OF ROAD DUST.
During a dry season, every country resident should

secure several barrels of road dust. Those who keep
poultry may secure by its use a valuable fertilizer, nearly as

strong as guano, with none of its disagreeable odor.

Place an inch or two of road-dust in the bottom of a bar-

rel ; then as the poultry house is regularly cleaned, depo-
sit a layer an inch thick of the cleanings, and so on, alter-

nately layers of each till the barrel is full. The thinner

each layer is the more perfect will be the intermixture of

the ingredients. If the soil of which the road dust is

made is clayey, the layers of each may be of equal thick-

ness ; if sandy, the dust should be at least twice as thick

as the layer ot droppings. Old barrels of any kind may be
used for this purpose, but if previously soaked with crude
petroleum or coated with gas-tar, the}r will last many
years. If the contents are pounded on a floor into fine

powder before applying, the fertilizer may be sown from
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a drill. Road-dust is one of the most perfect deodorizers
of vaults—converting their contents also into rich ma-
nure. Place a barrel or box of it in the closet, with a
small dipper, and throw down a pint into the vault each
time it is occupied, and there will be no offensive odor
whatever. This is simpler, cheaper, and better than a
water-closet, and never freezes or gets out of order.

Mixing the road dust with equal bulk of coal ashes is an
improvement, making the fertilizer more friable. (131)

MINERAL MANURE.
One thousand pounds of nitrate of soda contains, if

pure, 364.7 pounds of soda, representing 835.38 pounds of

sulphate of soda. This quantity of nitre, therefore, intro-

duces into a sugar-yielding plant like the sugar-beet mate-
rial sufficient to convert 3758 pounds of sugar into uncrys-
tallizable molasses. Nitre has proved to be one of the
most unsatisfactory soil dressings used by beet-root culti-

vators, and it was therefore supplanted by sulphate of

ammonia, which does not have this property. Excessive
use of the latter was found to increase the development
of leaves and the head of the plant, but this was a conse-
quence merely of using too much dressing.

IMPROVED DITCHING MACHINE.
By U. S. Senator Theodore F. Randolph, Morris-

town, N.J.—Its construction is such that it will work
equally well in clayey or sticky soils and in sandy or loose
soils. It may be readily adjusted and controlled, so as to
sink a vertical ditch upon inclined or uneven ground, and
the ditching wheel may be readily fed down as the ditch
increases in depth. There is a novel combination of parts
for adjusting the angle and height of the shoe with rela-

tion to the ditching wheel. By suitable construction, the
wheel and frame can be raised and lowered without affect-

ing the axle, and the axle can take any inclination the sur-
face of the ground may require without affecting the
ditching wheel and its frame. The rear axle may be in-

clined in either direction to accommodate it to the surface
of the ground. The edges of the flanges of the ditching
wheel are made sharp, so that they may be sunk into the
soil at the bottom of the ditch by the weight of the wheel
and frame, so as to separate the sides of the slice of soil

to be raised from the sides of the ditch. As the soil

passes over the top of the wheel it is delivered into a
chute, by Avhich it is discharged upon the side of the
ditch, and which is provided with a tongue, which enters
the channel of the wheel and serves as a scraper to disen-
gage the soil from said channel. The frame and ditching
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wheel may be held in a vertical position while the axle is

inclined in either direction by its wheels in passing over
uneven or inclined ground. By this construction, all the
necessary adjustments can be made without stopping the
machine. Knives shave off the sides of the last previous
cut to widen the ditch, and enable the ditching wheel to

work freely and without binding.

APPARATUS FOR DESTROYING THE CUTTING
ANT.

Ferdinand A. Fenner and John H. Power, Mission
Valley, Tex.—In using this apparatus, the main cell of the
ant's nest is found by means of an iron probe of suitable

length, and a hole about eight inches in diameter is sunk
to such a depth that its lower end may be a little below
the lowest cell. The perforated and covered iron cylinder
is then lowered into it, the collar of said cylinder resting

upon the surface of the ground and closing the mouth of

said hole. A fire is then built in the cylinder, and a blast

of air is forced into it by a bellows connected with the
end of a pipe which enters the side of the cylinder near
the bottom pipe. When the fire is fully kindled, six or
eight pounds of sulphur are poured into the cylinder, and
the cover is put on. The bellows is then worked for from
thirty to forty -five minutes, which forces the fumes of the
sulphur through all the cells and passages of the ant-nest,
and kills all the ants of the colony.

CULTURE OF THE ASPEN FOR WOOD PULP.
The aspen, on account of its rank growth and its sup-

posed injury to trees of harder wood, has been by the fo-

restry laws of Germany excluded from culture. Its clean
and flexible fibre, on the other hand, renders it valuable
in making wood-pulp for paper. In view of this, efforts

are being made to induce the administration of forests to
allow its more liberal culture. In this country, where
land is cheap, and where so much attention is being paid
to forest-planting, it may prove a profitable tree for the
arborist, as it grows quickly, and may be readily made
commercially available in the manufacture of paper.

POTATO-BUG KILLER.
Professor Beasey, of the Iowa State Agricultural Col-

lege, announces that the red-breasted grosbeak is the na-
tural destroyer of the potato-beetle. It is said that this
bird is of the few insect-destroying orders that have any
relish for this pest, and doubtless its presence will now
be courted and its life protected, since it has shown itself

an'earnest ally of the farmer.
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KILLING GOPHERS.
The gopher is one of the most troublesome pests that

the Western farmer has to contend with, and as difficult

of extermination as any. Several inquiries have been
made of us, says The I?iter-Ocean, as to the most effective

means of disposing of them ; and with a view of finding

the most approved, we have consulted several farmers
who have had extensive and painful experience with
them. The plans for removal have been as various as the
persons consulted, and have included poisoning, drown-
ing, shooting, trapping, and other methods. But to our
minds by far the best plan is that adopted and highly re-

commended by Dr. W. A. Pratt, of Elgin, 111., and seems
the most simple, least expensive, and most effective of

any. He takes a light steel jaw trap, such as is used for
catching rats, and crooks the catch (that passes over one
of the jaws to the pan) a little, so as to allow the jaws to
come nearer togethe'r than they do when set for ordinary
purposes. He then sets the trap so that it will go off

easily, and plants it bottom upward over the gopher's
hole, bringing the dirt a little around the edges so that the
only apparent passage is through the jaws of the trap.

The gopher, who generally comes out with some haste,
rushes up, hits his head or paws against the pan of the
trap, which unfastens it, and he is caught securely in the
jaws. Dr. Pratt says that a few days of persistent trap-
ping in this way will completely clean out every vestige
of the gophers from a large farm.

MEDICATED SCRATCH-BOXES FOR SHEEP.
By I. B. Dillon, Visalia, Cal.—A device for applying a

healing ointment to the backs of sheep which are afflicted

with a scab or other sores ; consists in the use of a con-
taining-vessel within which the ointment is placed, and it

is retained by valves in the bottom. A series of pointed
spikes project downward from the bottom of this box,
which is placed at a convenient height, so that the ani-
mals can pass beneath it, and the operation of scratching
their backs will open the valves, so as to allow a portion
of the contained liquid to run out upon the back.

LAND DRAINS.
An excellent subsoil drain may be made by digging a

trench and filling in the bottom with sticks of wood, com-
pressing them together with the feet and then covering
them with the mould. The effectiveness of such a drain
will endure for several years, and the final decay of the
wood will serve to enrich the soil.
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GRASS PLANTED BY GRASSHOPPERS.

A curious fact connected with the grasshopper raid in

Western Missouri is that, wherever pastures have been
destroyed by the insects, new varieties of grass, which
never before have been seen in the localities, have sprung
up. The principal species is a green bunch grass of luxu-
riant growth, covering ground formerly yielding nothing
but blue grass. Cattle eat the new species with avidity.

It is conjectured that the seed was brought to the region
and deposited by the grasshopper swarm which laid their

eggs there last fall. Some definite explanation of the
phenomenon would be very interesting, since it is not
known where the grass originally grew, or what may be
expected of it, if its growth continues, in the future.

Possibly the grasshoppers may prove a blessing yet.

CURING CLOVER-HAY.

Horace L. Cook, said to be one of the best farmers in

West-Wrentham, Mass., thus gives his method of curing
clover-hay : He cuts the grass when pretty much free

from dew, and after drying it as rapidly as he can safely

the first day, without breaking and losing many of the
leaves, pitches it into fair-sized cocks to remain over
night. In the morning these cocks are carefully taken
down with a fork and made over again into new cocks on
a new spot. This gives the air a chance to circulate

through the hay without drying it rapidly enough to crisp

the leaves. If necessary, this process may be repeated,
but if the weather is favorable, the cure will be effected in

a few days with very little after labor.

STARCH IN POTATOES.

From analytical experiments lately made on potatoes,
M. Pott has found that the proportion of starch-meal in-

creases with the size of the tuber. Thus, taking twenty
different sized potatoes, it appears from his table that the
ten larger had an average proportion of 19 per cent
starch, while the ten smaller had only 17.2 per cent. The
percentage for that weighing least (17.7 gr.) was 16.12

;

and for the heaviest (102.38 gr.) it was 19.41. The fact is

of considerable practical interest ; the more so as middle-
sized potatoes are often falsely supposed to be the richest

in starch. For planting and distilling, tubers as large as

possible will be found the best ; but for eating purposes,
the smaller tubers are to be preferred, since these are re-

latively richer in nitrogen.

L
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SNUF5 FOR INSECTS.

The so-called tobacco-meal, the Kolnische Zeitung says,

has been successfully used in agriculture for the destruc-

tion of noxious insects, but it has not yet been applied
largely on account of its high price, which is caused by
heavy import duty. The only obstacle lies in the fact

that the meal might be used for the manufacture of snuff.

A SHOWER OF HAY.

Dr. Hawtrey Benson, of Dublin, writing in the Dublin
Daily Express under date July 27th, 1875, describes a re-

markable shower of small pieces of hay which he wit-

nessed at Monkstown that morning. It appeared in the
form of " a number of dark flocculent bodies floating

slowly down through the air from a great height, appear-
ing as if falling from a very heavy dark cloud, which hung
over the house." The pieces of hay picked up were wet,
" as if a very heavy dew had been deposited on it. The ave-

rage weight of the larger flocks was probably not more
than one or two ounces, and, from that, all sizes were per-

ceptible down to a simple blade. The air was very calm,
with a gentle under current from S.E. ; the clouds were
moving in an upper current from S.S.W." The airwas tol-

erably warm and dry, and the phenomenon is thus account-
ed for by Dr. J. W. Moore : "The coincidence of a hot sun
and two air-currents probably caused the development of a
whirlwind some distance to the south of Monkstown. By
it the hay was raised into the air, to fall, as already de-
scribed, over Monkstown and the adjoining districts." A
similar shower fell near Wrexham, Eng., July 25th,. 1875.

Some ancient fishes were found in the Devonian and car-

boniferous rocks of Ohio. Among these was the entire

bony structure of the dinichthys Terellii, the hugest of all

the old armor-plated ganoids. The dorsal shield weighed
30 pounds. Drawings of another species of dinichthys

have been shown, in which the maxillaries and mandibles
were set with teeth instead of being sharp-edged. Profes-
sor Newberry has explained that the difinoans of Africa
and South-America, the lepidosiren and protopterus, were
descended from these ancient plated ganoids, and were
the last remnants of a group of fishes which in the
Devonian age not only ruled the seas, but were the most
powerful and highly organized of living beings.
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COMMON SENSE IN THE SICK-ROOM.
In a lecture delivered at the Bellevue Hospital Medical

College, in this city, by A. B. Crosby, M.D., he says :

There are certain elements of hygiene which it is very
important that we should observe—whether the sick-room
contains a surgical or medical case—if we would reason-
ably expect to obtain the best possible results from treat-

ment. In the first place, the

TEMPERATURE
should ordinarily range from 65 to 70 Fahr., and this

should not be a mere matter of guess work, but should
be ascertained by the thermometer. If the temperature is

permitted to average much higher than this, all febrile

disturbances will very likely be aggravated ; and if the
average is much lower, the patient in ordinary cases runs
some risk of getting a chill, although very many times he
may remain with safety in a room having a lower tempe-
rature, providing he is furnished with a plentiful supply
of blankets.

FURNITURE OF THE ROOM.

The room which is selected for a sick-room should be as

far removed as possible from those ordinarily occupied by
the family, in order that the patient may have the benefit of

perfect quiet. It should be large, airy, and well-lighted,

and, if possible, should have a sunny exposure.
The wall of the sick-room is a pretty important matter

to the patient. If it is covered with one of those dread-
fully variegated papers, which, alas ! are regarded as or-

namental, it will be found, especially if the patient is suf-

fering from any disease in which there is abnormal exal-

tation of the brain, that it is a source of great annoyance,
and may even be positively injurious. For, as his eyes
run over these pictures, he will fancy that he sees images
of various kinds, such as angels and demons alternating

;

indeed, these figures will assume every conceivable form,
and he becomes thoroughly worried in the attempt to dis-

entangle the confusion.
The paper covering the wall should have a uniform, neu-

tral tint, such as a light green, a delicate buff, or a very
delicate slate color ; a light green, perhaps, is as agreeable
to the eyes as any color that can be selected, and it rests
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the eyes with a refreshing monotony. Such a uniform tint

tends to healthy stupidity, and this leads to repose. The
floor of the apartment should engage your attention.

The model sick-room should never be carpeted, but or-

dinarily should have a hard-wood floor, and this should
be oiled and varnished. Upon such a floor maybe spread
as many pieces of carpeting, rugs, and mats as are desira-

ble. These maybe placed in front of the bed, over the
parts which the nurse traverses while performing his or

her duties at the doors, etc. Each morning, these can be
quietly slid along the floor, taken out, and be thoroughly
shaken and aired. Alter they are removed, the floor can
be wiped off with a damp cloth or soft brush, and when
dry, the rugs, etc., may be replaced.

The windows should also engage your attention. These
should be so arranged as to admit abundance of light.

Light is a normal stimulus to the human body, and we
have no good health without it

;
you can not grow healthy

cabbages in a dark cellar, nor can you any more easily

cure invalids without the influence of sunlight. There
are some acute diseases, during the progress of which it

may be necessary to temper the light, but it should never
be entirely shut out, for if you do you remove from the
bod}'- one of its important natural stimuli.

The windows should never be surrounded by tapestry
or decorations of an)- kind that are made of woollen stuff.

A plain white shade is all that is requisite to temper the
light and cut off outside objects from the patient's
view, and the window-frame should be free from lambre-
quins, hangings, etc., which may become impregnated
with the germs of disease.

t

VENTILATION.
A healthy person requires two thousand cubic feet of

breathing space, and the sick person under the same cir-

cumstances should have at least three or four thousand
cubic feet. Then, again, the sick man should have the air

changed twice as frequently as the man in health.
Ventilation requires the introduction and diffusion of

an abundance of pure air at short intervals, and a corre-
sponding removal of the air vitiated by respiration. The
movement of air in the sick-room should be imperceptible.

If the sick-room is ventilated by a fireplace, we should
always open a window at the top. If the room, on the
contrary, is heated by a register, a window should always
be raised at the bottom, since the hot air rises to the top
of the room, creates a plenum, and so forces the air out
at the bottom. There are three points to be observed in
regard to the sick-room.
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Note, first, whether there is any perceptible odor on
entering the apartment from the open air ; if so, ventila-
tion is imperfect.
Make sure, in the second place, that there is a free inlet

and outlet for the air.

And, thirdly, place an open-mouthed bottle by the side

of the bed at night. In the morning, before there is any
opening of doors or windows, or any movements about
the room, pour a little clear lime-water into the bottle
and shake it. If the air in the bottle is pure, the lime-
water will remain clear ; but if otherwise, it will become
milky in appearance, showing carbonic acid in the air,

which has united with the lime, forming a white precipi-
tate of the carbonate of lime.

PREPARATION OF GRUEL.

A man, simply because he is sick, is not to be starved,
nor, on the other hand, can a man who is sick, as a rule,

take such articles of food as a well man would be likely

to take.

It may be doubtful whether a man, when first taken
sick, should take a large quantity of food, but one of the
articles which he may have is Indian gruel, if not made too
strong. If, however, you give permission that the patient
may have gruel to take, unless you give special directions
as to how it shall be made, you will very commonly find

that the nurse has prepared a fair specimen of Indian
pudding, and has been administering that for gruel.

In making Indian gruel there should be no more than
a dessert or tablespoonful of the meal to a quart of water

;

and this should be boiled for a long time, keeping the
quantity of water good throughout the entire boiling pro-
cess.

Prepared in this manner, it may be made decidedly salt,

and then administered to the patient during the first few
days of his sickness.

USE OF MILK.

There is one article of diet which all persons may take
under all conditions, and that is milk.
There are those who say they can not take milk, that it

makes them bilious, etc. ; but that is not true. A person
who is sick may take milk with the greatest possible ad-
vantage, because it contains, in a form easy of assimila-

tion, all the elements essential for maintaining nutrition.

It is the natural aliment of the young animal, and certainly

answers a good purpose for the old animal, provided it

is used properly. New milk, I do not hesitate to say, may
be taken, as far as disease is concerned, in any and every
condition. Perhaps it will require the addition of lime-
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water, if marked acidity of the stomach is present ; and
perhaps a little gentian may be requisite to stimulate the
stomach somewhat ; and it may be necessary to give it in

small quantities and repeat it often ; but ice-cold milk can
be put into a very irritable stomach, if given in small
quantities and at short intervals, with the happiest ef-

fects. We have now come to believe, contrary to the
teaching of our fathers, that cold water, even ice-cold wa-
ter, is a most beneficial drink, and therefore permit our
patients to have it as often as they may wish, provided
too much is not taken at one time.

Now tea, which is a wholesome beverage, and, withal,

contributes somewhat to scandal, is very comforting,
especially to a sick woman, and may be given without
harm, if it is sufficiently diluted with milk. When made
very weak—just strong enough to give a flavor—well
supplied with milk, and, perhaps, a little sugar, it gives
the patient a trifle of nourishment in a very palatable
form.

BEEF TEA.

If, however, you will make beef tea according to the di-

rections I now give you, it will be found to be a most ser-

viceable article among the dietetics of the sick-room.
Take a pound of the very best beef that can be obtained

in the market—the butcher will tell you that any kind of

a piece answers to make beef tea of. but that is not true

—

cut it into small pieces the size of the end of the thumb,
place it in a pint basin, cover with cold water, and then
place the dish upon the back part of the range or stove,
where the water will gradually get warmer and warmer,
but will not reach the boiling point. Let it stand and
simmer in this manner two hours. Then bring it forward,
and boil over a quick fire twenty minutes, and immediate-
ly after pour the fluid from the beef, at the same time al-

lowing the little particles which become detached to flow
off with it. Now, if there is any fat in the tea, it is well
that it should be removed, for the reason that the bile and
pancreatic secretion may be unable to emulsify it, and it

may do more harm than good. If you wish to be very
precise upon this point, the tea can be set aside, and when
perfectly cold all the fat can be removed from the surface
in a flake ; or the fat may be taken up by dropping a piece
of flannel upon it as it floats upon the surface of the warm
tea.

It is not a good plan to strain the liquor, because this
process will remove more or less of the little particles of
beef, which are very essential to the value of the tea. It

may now be salted, and given hot or cold, as the patient
may wish ; and it may be given as soon as the pulse indi-
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cates any diminution in the force of the heart's action.

What becomes of this article of diet when taken into the
stomach ? The advocates of the worthlessness and non-
essentiality of beef tea would answer that it makes but
little difference. I believe, however, that it is mostly taken
up by the gastric veins, and, at all events, that it is ex-
ceedingly palatable and nutritious, and does do something
more than simply warm the stomach and make the pa-
tient happy for a short time.

In case the patient's stomach is very irritable, so that
large quantities of any substance can not be borne, you
may resort to beef extract for nourishment.
The proper method of making this article is to take a

pound of the best beef, cut it into small pieces, and place
it in a good-sized open-mouthed bottle—a pickle-jar is

perhaps as convenient as any. Cork the bottle loosely,

and then set it into a kettle of water, which is to be kept
boiling for two hours. If the bottle is now removed, it

will be found that it contains a considerable quantity of
fluid, which may be turned off, and the beef subjected to
slight pressure to remove still more.

In this fluid we have a concentrated article of nourish-
ment, and it may be given, after it has been seasoned,
either pure or diluted, according to the condition of the
stomach. Beef extract is not nearly so palatable an arti-

cle of food as rich beef tea, made in the manner described.

HORSE-FLESH AS FOOD IN FRANCE.
Though among the last of the people of northern Eu-

rope to authorize the sale of horse-flesh as food, the
French have learned to.use it to a greater extent, appa-
rently, than any other nation. It is used in as many ways
as beef ; and according to a late writer, M. Husson, in the
Economiste Frangazs, the trade in it is actually more profi-

table than the ordinary butcher's business.

On the first day of 1874, there were in Paris forty-eight
shops for the sale of the flesh of horses, mules, and asses,

their customers belonging chiefly to the middle classes

—

clerks and thrifty workpeople with families. As a rule,

the price of the meat is about half that of beef, the best
cuts ranging from a franc to a franc and a quarter for the
half kilogramme, or from twenty to twenty-five cents a
pound. It is in the form of sausage, however, that the
largest quantity of this meat is consumed. The tongue,
brain, and liver, are sold as delicacies, and the fat is con-
verted into butter.

In consequence of the increasing taste for horse-flesh,
the price of worn-out horses has increased enormously of
late, those fit for food fetching from twenty-five to thirty



424 SCIENCE RECORD.

dollars : a few years ago they could be had for five or ten
dollars.

From unpublished official documents, M. Husson finds

that the number of horses, asses, and mules consumed in

Paris during the seven years and a half preceding 1874,
was 73,655, more than half of which, however, were eaten
during the two sieges. Since the war, the number eaten
annually has been from nine to ten thousand. In Munich,
Berlin, Vienna, and other German cities, the growing taste
for horse-flesh is almost equally marked.

HOW TO CUT UP, SALT, AND SMOKE MEAT.
Don't kill a hog just after he has been chased around

for half an hour: no meat will keep as well when the
animal has been killed in a heated condition. In all pack-
ing houses the animal is killed as quickly and quietly as
possible, and, after being cleaned, is hung up to cool. If

it is a large hog, or the weather is warm, it is split open
with a cleaver or saw, as it hangs, to give it a better
chance to cool. If the thermometer is above 50°, the hog
is put into the refrigerator, where it can hang three or

four days, or until the animal heat is all out and the flesh

thoroughly set. A very large or fat hog will frequently
sour in the shoulders or along the back-bone, even when
the weather is freezing-cold, from the fact that the sub-
stance is so thick that the animal heat can not escape
soon enough. All such hogs should be cut in two down
along the centre of the back-bone with a saw or cleaver
—never with a wood-axe. Don't bungle any part of the
work, which you will do with improper tools.

Now for the cutting-up process : If the hog has not
been split, lay it on its back on the block or table, and
with a sharp knife cut off the head just back of the cheek-
bones and ears ; then split open with saw or cleaver, as
described. I would recommend every farmer to get a
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butcher's saw thirty inches long ; it is a useful tool. Now
lift out the leaf lard

;
you can easily do this by passing

the knife between the ribs and leaf at the upper end,

when with a good, steady pull, the entire leaf will come
out. Let the next cut be across the hog just behind the
shoulder, close to the leg, so that the shoulder, when se-

parated from the body, will be as wide at the top as at the
bottom. Next cut off the ham, leaving part of the flank

on it, passing the knife and saw about midway between
the curve in the back-bone and the small bone that pro-
jects from the ham. Now cut the side into two pieces,

lengthwise, and you are ready to trim the meat for curing.
The dotted lines in the diagram show where the hog is to
be cut.

The ham and shoulder will now present an appearance
something like that represented in the lower diagrams. In
this shape they are not marketable, as the)'' are too fat to
suit the public. They must be trimmed as indicated by
the dotted lines above, the shoulders square, and the
hams oval.

Lay the belly-piece flat on the block and square its

edges all around, and cut off about two inches of the thin
end. Leave the ribs in, and see that the pieces are square
—that is, as wide at one end as at the other. Then cut
the back piece as desired for family use. If you want to
sell it, cut so that each piece will weigh about seven
pounds.
The meat is now ready to salt. Be careful to get pure

salt, and make the brine strong enough to float a potato.
It should not be too strong. The potato ought to show
above the surface plainly, but should not be buoyed up
till it is half out of the brine. To each hundred pounds of
meat, use one pint of good, fair syrup, and one tablespoon-
ful of saltpetre. Dissolve and mix well with the brine.
Now put in the meat and let it lie four days ; then
take it out and test the brine again with the potato. If it

floats, return the meat ; if not, add salt till it will float.

Repeat this process in ten days, and again in thirty days.
By this time the salt will have penetrated the thin bacon
so that it will keep, and it can be taken out and smoked.
Hams and shoulders weighing ten to fifteen pounds will
be cured ready for smoking in thirty-three days for pre-
sent use, and in forty days for keeping through the sum-
mer. Larger hams and shoulders must stay in the brine
longer—those weighing sixteen to twenty pounds, forty
to forty-five days ; and very large ones should remain two
months. Be sure your meat don't freeze, for frozen meat
will not cure.
Always soak bacon, hams, or shoulders in plenty of
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clear well or spring water before smoking. Let them
soak from seven to twelve hours, according to time they

have been curing. Don't be afraid of fresh water. If the

meat is not well soaked, the salt will cover the surface

and injure its looks. In stringing the shoulders and
hams, cut as small a hole as possible to get the cord

through. Put the string through the thick end of the

bacon, so that one of the ribs is tied in ; this will keep the

shape better. In smoking meat, let the fire burn pretty live-

ly for about two hours ; then, after the meat is dry, keep a

slower fire, but not so as to create too cold a smoke, as

this only smears the outside. Use corn-cobs and green
hickory wood. Smoke carefully, four days, and then put
away, ready to take the premium at the next fair for the

best sugar-cured hams.— W. C. Jones. ( l 5%)

NUTRITIVE VALUE OF COCOA.
The nutritive constituents of cocoa correspond very

closely with those of beef, and largely exceed those of

milk and wheaten flour ; hence the importance of this

substance as an article of food. In this respect it differs

widely from tea and coffee, which are, perhaps, rather
condiments and stimulants than foods or flesh-formers.

The following table, drawn up by Mr. John Holm, of the
Edinburgh Chemical Society, shows the position of cocoa
as compared with three other well-known articles of food :

Artici es. Cocoa. Milk. Meat (beef).
Wheaten
Floui.

Fat 50.0
2D.O
7.O
6.0

5-o
4.0
4.0

2.0

2.0

3-5
4.0

4-3
8 7 -5

0.7

2.87
20.75

67.80
5.60

1.60

1.38

Azotized substances 14.6

59-7

7.2
13.2

Salts

i-7

Ash o.8-

Parts 100. TOO.O 100.00 100.

" Thus," observes Mr. Holm, " although one half the
weight of cocoa consists of cocoa-butter, it still presents
20 per cent of albuminoid material, as against 4 per cent
in milk , 20.75 in beef, and 14.6 in wheat. In addition, it

contains starch, which is present neither in milk nor beef,

but in smaller proportion than in wheat." The value of
cocoa as a food is thus apparent, and fully justifies the
high eulogiums which have been passed upon it.
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DESICCATION OF CLAMS AND OYSTERS FOR
FOOD.

By Charles Alden, Newburg, N. Y.—The oysters,
clams, or other shell-fish, in any required quantity, are
taken from the shell, and the natural liquor thereof sepa-
rated from the meat or body by straining through a sieve,
or by any other convenient means. The body or meat is

then desiccated by evaporation, preferably by the Alden
process of pneumatic evaporation, to a dry, crisp condi-
tion, so that the same can be pulverized or granulated by
pounding, crushing, or grinding. The liquor, after sepa-
rating the body or meat of the fish, is strained to separate
impurities, and sufficient bread-crumbs, or other farina-

ceous or alimentary material, to absorb the whole of it,

added to the same, after which the mass is desiccated by
evaporation in the same manner as the meat or body of
the oysters and clams, and, when dry, is pulverized and
granulated and added to the desiccated meat. Salt and
any other desired seasoning substances may be added to
the compound, and the whole, after being thoroughly
mixed, is put up in suitable packages for use.

HOW TO KEEP MEAT FRESH.
We have for authority the Inter-Ocean for saying that

the following recipe is worth the subscription price of any
newspaper in the land :

As soon as the animal heat is out of the meat, slice it up
ready for cooking. Prepare a large jar by scalding well
with hot salt and water. Mix salt and pulverized saltpe-

tre in the proportion of one tablespoonful of saltpetre to
one teacupful of salt. Cover the bottom of the jar with a
sprinkle of salt and pepper. Put down a layer of meat,
sprinkle with salt and pepper, the same as if just going to
the table, and continue in this manner till the jar is full.

Fold a cloth or towel and wet it in strong salt and water,
in which a little of the saltpetre is dissolved. Press the
cloth closely over the meat and set in a cool place. Be
sure and press the cloth on tightly as each layer is re-

moved, and yoxxx meat will keep for months. It is a good
plan to let the meat lie over night after it is sliced, before
packing. Then drain off all the blood that oozes from it.

It will be necessary to change the cloth occasionally, or
take it offand wash it—first in cold water—then scald in salt

and water as at first. In this way farmers can have fresh

meat the year round. " I have kept beef," says the writ-

er, "that was killed the 12th of February, till the 21st of

June. Then I packed a large jar of veal in the same way
during the dog-days, and it kept six weeks."
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ARSENICAL COLORS.
A Swedish chemist, Dr. Hamberg, has made some im-

portant researches on the arsenical coloring-matters of
wall-paper. The paper of the room in which the experi-

ments were conducted had a light-green ground, with an
ornamental pattern of brownish-yellow color ; this yellow
was probably derived from an ochre, but the green resem-
bled Schweinfurt green, and was strongly arsenical. An
arrangement was made for drawing a current of air through
a series of U-shaped and bulbed tubes, suspended on the
wall. The passage of air was continued from July i6thto
August 16th, and it was calculated that during this time
about 2,160,000 cubic centimetres of air had traversed the
system of tubes. Some of the tubes had been plugged
with cotton wool, while others contained a solution of ni-

trate of silver, and at the termination of the experiment
the contents of the tubes were separately examined. The
results showed that there had been an arsenical exhala-
tion. The family living in the house had never suffered
any marked injury from breathing this poisoned air ; but
Dr. Hamberg, after sleeping in a room by the side of the
apartment in which his experiments were made, and with
the door open, frequently experienced on the following
morning a sense of heaviness in the head, and a general
feeling of weariness.

CONCRETE TO EXCLUDE RATS.
Nothing can be better to exclude rats than to concrete

the surface of the ground beneath wood floors ; not only
for this, but also to prevent the growth of vegetable mat-
ter, and to prevent, as well, damp rising. All ground-
floors, whether wood, paved, or tiled, should have a layer
of concrete, 3 inches to 4 inches thick, between them and
the soil. I have been in the habit of doing this for years,
and all such houses have dry floors, and are vermin-proof,
as far as the latter are concerned, as rats can not disturb
well-made concrete. The concrete should be made of
moderately fine gravel (broken flint or glass added to it is

an improvement), mixed with Portland cement, in the
proportion of 1 of cement to 7 of gravel. Not too much
water should be used, but the cement must be thoroughly
mixed with gravel, and, when deposited in place, well
trodden or beaten with a grass-beater. Three or four
inches, at most, is sufficient in thickness. C111 )

The Revue Industrielle states that sour milk, after pro-
tracted exposure to the sun, develops a poisonous quali-

ty, sufficient to cause disease and death to pigs fed there-
on.
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WHAT ARE BACTERIA?
Truly a question of Life and Death ! In their micro-

scopic field of existence the great battle of biology, the
problem of life's beginning, must be decided. So, tco, one
of the greatest problems of pathogenesis hinges on their

origin and effects. Are they or are they not the- cause of

endemic and so-called " specific" contagious diseases?—

a

class of diseases which have been aptly described as dis-

tinguishing one country from another, one year from an-
other ; which have formed epochs in history, and, as

Niebuhr has shown, have influenced not only the fall of

cities, such as Athens and Florence, but of empires
;

which decimate armies and disable fleets ; take the lives

of criminals which justice has not condemned ; redouble
the dangers of crowded hospitals ; infest the habitations
of the poor, and strike the artisan in his strength down
from comfort to helpless poverty ; carry away the infant
from the mother's breast, the old man at the end of life, and
fall with excessive fatality on strong men in their prime
and vigor.
What are bacteria ?

Four answers have been given to this question : Ehren-
berg's, that they are animal organisms of the lowest grade
having an individuality of their own ; Hallier's, that they
are of the nature of spores, produced from and destined to
develop into some of the simpler microscopic fungi

;

Cohn's, that they represent the free-swimming stage in the
existence of certain algze ; Bastian's, that they are the
first and most common developmental phase of newly
evolved living matter, capable, either singly or in combi-
nation, of developing into many different kinds of living
things.

Ehrenberg's view is quite obsolete. They are not ani-
mals, nor are all agreed that they are vegetables. For
these, and other doubtful organisms of the lowest rank,
Haeckel has proposed a new kingdom—the protista, in-

termediates between and connecting the animal and vege-
table kingdoms, and from the modification of which both
animals and plants have been derived. Burring the last

clause, the proposition bids fair to be generally adopted,
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as it relegates to a sort of no-man's-land a group of organ-
isms in which animal and vegetable characteristics are so

united that they can not be classed with either animals or

vegetables.
All that is positively known of the origin of these organ-

isms is that they speedily make their appearance in all in-

fusions of organic substances exposed to light and air, and
under other conditions not so clearly understood. The
smallest—usually globular—specks, ranging between a
one hundred-thousandth and a one twenty-thousandth
of an inch in diameter, have been variously denominated
monads, microzymes, and plastide particles. According to

Bastian, who adopts the last name, they are merely tem-
porary and initial forms of many organizations which may
afterward present distinct characteristics of their own

;

though some of them, through default of necessary con-
ditions, may never actually develop into higher modes of

being. From those which do continue their develop-
ment he holds bacteria and other forms, which others
have thought specific, are produced by a direct process of

growth and development. In size and character these
bacteria and others differ according to the degree of putres-
cibility of the solution in which they appear, the amount
of heat to which it has been exposed, and other modifying
conditions. From this point of view a rigid specific clas-

sification is uncalled-for and impossible.
According to Hallier's view, the smallest living specks

of living matter—he calls them micrococci—are minute
particles of plasma or naked matter produced by the re-

peated subdivision of the nuclei of fungus spores, or
by the breaking up of the protoplasmic contents of
the larger reproductive cells of certain fungi. When
introduced into a fluid capable of undergoing alco-
holic fermentation, these micrococci, he says, develop
into cryptococci, bodies resembling ordinary yeast-
cells; in an acid fluid, or one which becomes acid
through fermentation, the micrococci assume the elonga-
ted forms commonly called bacteria, but which he names
anthrococci. The first and the last named multiply by fis-

sion, while the cryptococci increase by a process of bud-
ding. By an elongated growth the anthrococci are described
as developing into distinct fungi of the oidium type.
Thus, determined by the nature of the fluid in which

they grow, micrococci are said to develop either at once
into torula cells, from which a perfect fungus may result,
or into bacteria, which develop into segmental filaments,
and thence into distinct fungi of a different type. The
various fungi so developed are supposed by Hallier to be
capable of reproducing micrococci, as already described,
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and so completing the circle of life : an hypothesis which
seems to have no other foundation than a desire to escape
the necessity of admitting the origin of micrococci
de 7iovo.

Cohn classifies more extensively. By his latest scheme
bacteria are divided into four groups and six genera, as
follows :

I. Sphsero-bacteria Genus 1, Micrococcus.
II. Micro-bacteria " 2, Bacterium.

III. Desmo-bacteria -•'

3, Bacillus.
"

4, Vibrio.

IV. Spiro-bacteria " 5, Spirillum.
"

6, Spirochaita.

The first group appears to correspond with the micro-
cocci of Hallier and the plastide particles of Bastian.

They are exceedingly minute darkish or colored granules,
frequently presenting the appearance of beaded chains.
The whole group is divided by Cohn into three sections

—

the chromogens, the micrococci of pigmentation ; the
zymogens, those of ferment ; and the pathogens, those cf
contagion. The chromogens have been the means of
producing miracles, by causing bread to exude blood un-
der " supernatural " circumstances, as in the instances de-
scribed by Rivolta. Among the pathogen micrococci are

m. vaccina, observed by Chauveau and Sanderson in vac-
cine lymph ; the m. diphthericus, to which diphtheria is at-

tributed, and m. septicus, found in the miliary eruption
of typhus, pyaemia, and some other diseases. Lebert men-
tions also small-pox, septicaemia, mycosis intestinalis, and
puerperal infectious diseases, as characterized by the pre-

sence of members of this group.
The true bacteria Cohn divides into two species, b. termo

and b. lineolcs. The first are the " dumb-bell " bacteria, so

called from their shape. Their length is about one nine-

thousandth to one twelve-thousandth of an inch, and they
move with a slowly vacillating motion. These Cohn re-

gards as essentially the ferment of putrefaction, and is

doubtful whether putrefactive changes can take place

without them. B. lineolce are rod-shaped and somewhat
larger. They move with a somewhat stronger and more
rapid to-and-fro motion. Lebert says they are con-

stantly present in malignant pustule. They are regarded
as essentially the ferment of sour milk.

The desmo-bacteria, or linked rods, as their name im-
plies, are divided into two genera—bacillus, with trans-

versely lined filaments, and vibrio, with filaments cylin-

drical and curved. The first Cohn divides into three spe-

cies : (1) B. subfiles, a slender, supple thread found in

stale boiled milk ; length, one five-hundredth of an inch.

It has a pausing motion, like that of a fish forcing its way
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through reeds. (2) B. anthracts, an immovable, oblong,
highly refractive body found in the blood of animals hav-
ing carbuncle ; length, one ten-thousandth to one two-
hundredth of an inch. It is occasionally found in chains
of two or three links, and is remarkable for being un-
affected by water, alcohol, ether, acetic, nitric, or phos-
phoric acid, soda, potassa, or ammonia. Sulphuric
acid readily destroys it. (3; B. ulna, which is distin-

guished from (1) by the greater thickness of its fila-

ments and by its rigidity ; length, one six-hundred-and-
fiftieth of an inch. It is found in the stale infusion of

boiled egg. The vibrios are distinguished from the bacilli

by their rotatory motion. V. rugula, a curved, flexible

thread one twenty-five-hundredth to one twelve-hun-
dredth of an inch long, is found in the evacuations of

cholera, diarrhoea, etc. Its rotation is slow. V. serpens

is distinguished by the greater number and regularity of

its curves, by the rigidity of its filament, and its more
rapid motion ; length, about one two-thousandth of an
inch.

The last group embraces the corkscrew bacteria. The
three species of spirilla are distinguished chiefly by their

relative size, the great regularity and closeness of their

curves, and their uniform corkscrew motion. Lebert
associates spiral bacteria with relapsing fever.

Whether bacteria are really responsible for the various
maladies attributed to them is a question which involves
too many considerations to be discussed in this connec-
tion. (83)

DIPHTHERIA.
Dr. George Johnson, senior physician to King's Col-

lege Hospital, England, gives an interesting paper in the
London Lancet on this subject, from which we derive the
following

:

" I propose in the present communication to discuss
some important practical questions relating to the etio-
logy, the pathology, and the treatment of diphtheria.

" There are practitioners who, believing that diphtheria is

a specific contagious disease, maintain that defective drain-
age and filth have little or no influence in its causation,
while others, denying its contagiousness, assert that its

origin and spread may always be explained by its insani-
tary conditions. I believe that both classes of negation-
ists are in error. I have no doubt that the disease, though
not highly contagious, is communicable from the sick to
the healthy, and I have as little doubt that it is often
caused by filthy emanations from sewers and cesspools,
and this, too, when it is in the highest degree improbable

a*^
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that any specific poison can have been introduced from
without into the decomposing stuff that has excited the
disease. In proof of the contagiousness of diphtheria, the
following, amongst a multitude of similar cases, may be
set forth :

"M. Valleix, a colleague of Trousseau, while examining
the throat of a patient, received into his mouth a small
quantity of saliva spurted out by the patient in coughing.
Next day, on one of his tonsils there was a pellicular de-

posit, and some hours later both tonsils of the uvula were
covered with false membrane ; the disease made rapid pro-
gress, and in forty-eight hours he died. Another of Trous-
seau's provincial colleagues was performing tracheotomy
in a case of diphtheritic croup, when he applied his mouth
to the wound to suck blood from the trachea. He thus
inoculated himself, and died in forty-eight hours. [Seve-
ral other similar examples are then cited, also cases where
the disease was apparently communicated to persons visit-

ing or living in the apartments of the diphtheria patient.]
" I believe that all the cases which I have cited are exam-

ples of the diphtheritic infection being conveyed either
through the air or more directly by the actual contact of

the morbid secretions with the tissues of the recipient.

To oppose to positive evidence of this kind such negative
statements as that, in numberless instances, medical at-

tendants and nurses have come into close contact with
diphtheritic patients, without taking the disease, appears
to me a vain and frivolous objection. Diphtheria is not a
highly contagious disease. In the scale of infectiousness
it stands far below scarlet fever, for instance, and there is

reason to believe that the susceptibility to disease dif-

fers almost infinitely in different persons ; but a medical
attendant who entirely ignores the contagiousness of the
malady is likely to neglect reasonable and necessary pre-

cautions to protect himself and others from the risk of

infection.
" When a case of diphtheria occurs in a house without

evidence of importation from without, still more when
several cases occur together or in quick succession, there
will be good reason to suspect that sewers, cesspools, or
contaminated water may be the source of the disease. My
belief is that, in a very large proportion of cases, there is

as close a relation between diphtheria and insanitary con-
ditions as exists between typhoid fever and similar insani-

tary conditions ; and I scarcely need say that, if this be so,

the general recognition of the fact is of the greatest im-
portance with reference to the adoption of preventive
measures. There is reason to believe that much more

19
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harm would result from ignorance of the filth origin of diph-
theria than from practically ignoring its infectiousness.

" Many instances have come to my knowledge in which
fetid faecal emanations have appeared to be the direct

cause of diphtheria.
" One case was of a family consisting of a lady, her hus-

band, four children, and three servants. The house is

drained into a cesspool about twenty yards distant. The
accumulation of many months was emptied one day while
the wind was blowing toward the house from the cess-

pool, and a very offensive smell reached the house. Three
days afterwards all the four children became feverish and
complained of- sore throat ; the tonsils were seen to be in-

flamed and covered with yellowish-white patches. In a
few days two of the servants were attacked, one rather
severely, and, lastly, the lad)^. Her tonsils were inflamed
and covered with false membrane. The only member of
the family who escaped was the husband, who was away
from home all day, and one servant.

" In another case the family consisted of the father and
mother, seven children, and three servants. ' On going
up the garden to the house, my nose was assailed by a
horrible stink, and, seeing some men at work close to the
house, I stopped to see what they were doing. I found
that they had ripped open a drain running in front of the
house within ten yards of it, and they had opened a cess-

pool into which the drain 'flowed. I found the mother,
five of the children, and two of the servants suffering from
sore throat.' Mr. Bateman reports another house where
a young lady and the parlor-maid are suffering from se-

vere sore throat with the usual patches. A cesspool had
been opened a few days before quite close to the house.
I feel quite certain, he says, that all these cases were
caused by the sewage filth, and in particular by that por-
tion of it which, floating in the atmosphere, was respired
by the persons affected. Many other cases were cited.

" It appears to me to be a matter of almost absolute cer-

taint)^ that the foul cesspool was the primary source of

all these cases.

"My friend Mr. Salter, of Tolleshunt D'Arcy, in Essex,
who has had a large experience in diphtheria, writes to

me that he has ' had unquestionably a great many cases

of diphtheria whose origin can be distinctly traced to sew-

age poison, either gaseous or liquid,' and he gives me
some particulars of an outbreak in one family, four chil

dren and a nurse having been attacked in quick succes-

sion, which he attributes to the percolation of sewage into

the well which supplied the family with water.
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" I look upon the occurrence of an indigenous case of

diphtheria in a house as an indication of the necessity for

a most rigid inquiry into the condition of the drainage and
the water-supply. At the beginning of the present year,

a gentleman living in one of the best houses in Queen's
Gate asked me to see his butler, whom I found suffering

from a severe attack of diphtheria. The basement of the
house looked the perfection of cleanliness, but I advised
that a sanitary engineer should be called in to inspect the
premises. The result was the discovery of an untrapped
sink-pipe near the butler's sleeping-room.

"It is notorious that, in the nouses of some of the most
exalted and wealthy, and in open country districts, the sa-

nitary defects which originate such diseases as diphtheria
and typhoid fever are almost as common as in the mean-
est cottages and in the most crowded cities ; but it is ob-
vious that overcrowding in the small rooms and cottages
inhabited by the lower classes must greatly increase the
danger arising from other insanitary conditions.

" In opposition to the doctrine which I am now advocat-
ing, it is sometimes stated with perfect truth that diph-
theria never visits some houses which are dirty within
and without, and which are surrounded by every form of

abominable filth. The reply to this is that no one believes
that any and every kind of foul emanation from decom-
posing organic matter will suffice to cause diphtheria. As
every black powder containing charcoal is not the explo-
sive compound which we call gunpowder, so every fetid

gas escaping from a drain or a cesspool is not laden with
the perilous stuff which will excite diphtheria. We be-
lieve that a combination of conditions, local and atmo-
spheric, is required to generate or develop the morbid
poison, and the absence of any one of these may prevent
its formation."

THE DUALITY OF THE BRAIN.
At a recent meeting of the Psychological Society, Mr.

Serjeant Cox read a paper on "The Duality of the
Mind." He said that the fact of the duplicity of the
brain, first asserted by Gait, and afterwards by Dr. A.
Wigan and Sir Henry Holland, was now confirmed by
Brown-Sequard, all of whom deduced from this brain-
structure that the mental faculties are duplex—that we
have, in fact, two minds. This explained a multitude of
mental phenomena otherwise inexplicable, especially Dr.
Carpenter's "Unconscious Cerebration," and, if true,was of
incalculable importance to psychology. Many instances
were narrated of total destruction of one hemisphere of
the brain, attended by only partial loss of mental power.
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CHEMICAL CONSTITUTION OF THE BRAIN.
At a recent meeting of the Chemical Society, London, Dr.

Thudicum delivered an interesting address on this subject.

He said he thought the best way would be to explain the
table of the constituents of the brain, which was hanging
on the wall, comprising twenty-one compounds, besides

fats and fatty acids. This subject, which was 6ne of great
difficulty, had occupied him many years, and he had found
that it was quite useless to work on the small scale ; in

fact, before any thing could be done, iooo brains had to
be subjected to chemical examination. Of the constitu-
ents of the brain, nearly all the albumen present was in

the insoluble form, and the sub-group of the phospho-
rized principles, to which he had principally directed his

attention, consisting of the kephalins, myelins, and leci-

thins, all contained phosphorus. There were also present
nitrogenized principles, oxygenized principles, inorganic
matter, and about 80 percent of water. The water is very
difficult to remove from the brain matter, but it can be
done by slicing it thin and soaking it in successive quan-
tities of strong alcohol. The dried product is then finely

divided, and rubbed through a sieve. Heated to 103
Fahr., with alcohol, it leaves a white matter, consisting of
the albumen, most ol the phosphorized principles, all the
nitrogenized, and much of the cholesterin. The alcoholic
solution, when concentrated, deposits the lecithins, and,
by further evaporation, the fatty ethers. The consti-
tuents of the white matter may be separated by treatment
with ether, which extracts the kephalins ; on concentrat-
ing the solution, and adding alcohol, these are precipitat-
ed. The myelins are only slightly soluble in ether, but
may be dissolved by absolute alcohol, which leaves the
cerebrin, phrenosin, and kerasin.

All the phosphorized principles are soluble in water, but
the kephalins, as a class, are characterized by the proper-
ty of oxidizability, turning brown in contact with ether;
while the myelins, on the contrary, possess great stability,

and are, therefore, readily obtained colorless and crystal-
lized. Hydrochloric acid, or any salt, readily precipitates
the prosphorized compounds ; but when dialyzed these
are removed, and the compounds again pass into solution,
affording an excellent method of purifying them. The
phosphorus is always present as glycero-phosphoric acid.

The author then explained his theory of the constitu-
tional structure of the various compounds ; after which
he shortly noticed the members of the nitrogenized group,
of which phrenosin, C 34H 67NO e , may be considered as
the mono-amidated form of a fatty acid, whilst cerebrin,
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C34 H 6 8 N 2 O s , is the di-amidated form ; kerasin, C i6 H 9 i

NO91, the third on the list, is a colorless crystalline sub-
stance. All these compounds give a most magnificent
purple color when treated with sulphuric acid and sugar
by Pettenkofer's reaction. Stearoconote has the same
composition as cerebrin, and can easily be converted into
it by boiling with hydrochloric acid and benzine ; cere-
brin can be also reconverted into stearoconote.
The amount of these principles is considerable, the

phosphorized and nitrogenized compounds, with the cho-
lesterin, constituting 5 per cent of the brain.

In answer to a question by Dr. Wright, Dr. Thudicum
replied that the examination was conducted on the normal
brains from human subjects, controlled by experiments
on the brains of oxen. In softening of the brain, he had
found free glycero-phosphoric acid and fatty acids.

THE BRAIN NOT THE SOLE ORGAN OF THE
MIND.

Dr. W. A. Hammond, President of the Neurological
Society, N. Y., recently delivered an address before that
body upon the above topic. The discourse included ac-

counts of the speaker's original investigations, and in ge-
neral advocated the theory that the spinal cord shares
with the brain the faculties of perception and volition.

The following is an abstract

:

Dr. Hammond began by saying that, where there is no
nervous system, there is no mind, and that where there is

injury or derangement of the nervous system there is cor-

responding injury or derangement of the mind, and pro-
ceeded to review at length experiments conducted upon
living animals, the brains of which had been previously
removed. A frog continues to perform those functions
which are immediately connected with the maintenance
of life. The heart beats, the stomach digests, and the
glands of the body continue to elaborate the several se-

cretions proper to them. If the web between the toes be
pinched, the limb is immediately withdrawn; if the shoul-
der be scratched with a needle, the hind foot of the same
side is raised to remove the instrument ; if the animal is

held up by one leg, it struggles ; if placed on its back
—a position to which frogs have a great antipathy—it im-
mediately turns over on its belly; if one foot be held firm-

ly with a pair of forceps, the frog endeavors to draw it

away; if unsuccessful, it places the other foot against the
instrument, and pushes firmly in the effort to remove it.

Still not successful, it writhes the body from side to side,

and makes a movement forward. All these and even
more complicated motions are performed by the decapi-
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tated alligator, and in fact may be witnessed to some ex-

tent in all animals. The speaker had repeatedly seen the

headless body of the rattlesnake coil itself into a threaten-

ing attitude, and, when irritated, strike its bleeding trunk

against the offending body
Dr. Hammond then proceeded to explain a large num-

ber of experiences under his theory. He said that the

phenomena of reverie are similar in some respects to those

of somnambulism. In this condition the mind pursues

the train of reasoning, often of a most forcible character,

but yet so abstract and intense that, though actions may
be performed by the body aey have no relations with

the current of thought, but are essentially automatic, and
made in obedience to sensorial impressions which are not
perceived by the brain. In the case of a person perform-
ing on the piano and at the same time carrying on a con-

versation, we have a most striking instance of the diverse
though harmonious action of the brain and spinal cord.

Here the mind is engaged with ideas and the spinal cord
directs the manipulations necessary to the proper render-
ing of the musical composition. In somnambulism the
brain is asleep, and this quiescent state of the organ is

often accompanied in nervous and excitable persons by an
excited condition of the spinal cord, and then we have the
highest order of somnambulistic manifestations, such as
walking and the performance of complex and apparently
systematic movements. If the sleep of the brain be some-
what less profound, or the spinal cord less excitable, the
somnambulistic manifestations do not extend beyond
sleep-talking. A still less degree of cerebral inaction, or
of spinal excitability, produces simply a restless sleep and
a little muttering ; and when the sleep is perfectly natu-
ral and the nervous system well-balanced, the movements
do not extend beyond changing the position of the head
and limbs and turning over in bed. The phenomena of
catalepsy, trance, and ecstasy are also indications of an
independent action of the spinal cord, inasmuch as the
power of the brain is not exercised over the body, but
is either quiescent or engrossed with subjects which have
made a strong impression upon it.

Dr. Hammond, in closing his address, said that he did
not contend that the spinal cord, to say nothing of the
sympathetic system, is, in the normal condition of the
animal body, as important a centre of mental influence as
is the brain. The latter organ predominates, the very
highest attributes of the mind come from it, and the cord
is subordinate when the brain is capable of acting. But
it seems illogical to deny mental power to the spinal cord
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after a consideration of such experiments and other facts

brought forward, and hence we are justified in concluding :

I. That of the mental faculties perception and volition
are' seated in the spinal cord as well as in the central
ganglia.

II. That the cord is not probably capable of originating
mental influence independent!}'- of sensorial impressions
—a condition of the brain also, till it has accumulated
through the operation of the senses.

III. That, as memory is not an attribute of the mental
influence exerted by the spinal cord, it requires, unlike
the brain, a new impression in order that mental force
may be produced.

ERRORS OF OBSERVATION.
Mr. C. S. Peirce, in an interesting article on the laws

of errors of observation, and the nature of the so-called
personal equation, gives the results of some experiments
made upon an entirely untrained observer, a young man
about eighteen years of age, who had had no previous ex-
perience whatever in observations. He was required to
answer a signal consisting of a sharp sound like a rap, his

answer being made by tapping upon a telegraph opera-
tor's key, nicety adjusted. Both the original rap and the
observer's tap were recorded by means of a delicate

chronoscope, and five hundred observations were made
on every week day during a month. It was found that
on the first day the observations were scattered through
a very large range of error, the difference in time be-
tween the records of the event and of the observation va-
rying in fact between the extreme values from 0.16 to 0.98
of a second. The personal equation proper on the second
day was between 0.2 and 0.3 of a second, and from that
time it steadily decreased until it amounted only to one
seventh of a second ; it then gradually increased until the
twelfth day, when it amounted to 0.22 of a second. While
this variation in personal equation occurred, the range of

errors or discordances was constantly decreasing, until on
the twenty-fourth day the probable error of the result did

not exceed one eightieth of a second. This is considered
to clearly demonstrate the value of such practice in train-

ing the nerves for observation ; and he recommends that
transit observers be kept in constant training by means
of similar observation of an artificial event, which can be
repeated with ease and rapidity, it not being essential, he
thinks, that those observations should very closely imi-

tate the transit of a star over the wires of a telescope, in-

asmuch as it is the general condition of the nerves which
it is important to keep in training more than any thing
peculiar to this or that kind of observation. '

(^92)
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THE EDUCATION OF SIGHT.
When we look at a complex object, say a landscape, the

eye distinguishes light and shade only : the situation, direc-
tion, distance, form, size, etc., of the several objects which
produce lights and shades, we have to determine bv
other means, for the discovery of which we are indebted
to the patience of Cheselden, Home, Wardrop, Franz, and
others, who were born blind and given the power of vision
in later years by a surgical operation.

In all these cases, we believe, the cure consisted in the
removal of an overlying growth which eclipsed the other-
wise perfect organ of vision. In each case the patient
was sufficiently mature to report the exact nature of the
sensation aroused by the act of sight on the part of a per-
fect but uneducated eye—uneducated, that is, in respect
to motion, and unaided by any knowledge acquired by the
other senses. Their experiences, therefore, clearly de-
monstrate the scope of pure vision in all persons, and also
the origin of the ideas of form, size, distance, etc., which
seem to arise in our minds through simple seeing.
Of the earliest patient, Cheselden's, it is recorded that

" he knew not the shape of any thing, nor any one thing
from another, however different in shape or magnitude,"
and the same is substantially true of all the others.
Ten minutes after his eyes were opened, Home's patient

was shown a round piece of card, and was asked the shape
of it. He could not tell till he had touched it. The next
moment a square card was shown him, and he said it was
round like the other. He said the same of a three-cor-
nered card. Fie was then asked if he could find a corner
on the square card. It was only by much thinking that
he decided that the card had a corner, after which he rea-

dily recognized the other three corners.
An exceedingly instructive subject was a lady operated

on by Wardrop ; she could merely distinguish a very light

from a very dark room, so complete was her blindness.
At first she saw only patches of light and shade ; by de-
grees she learned the names of colors and was able to dis-

tinguish them, though unable to interpret the chaos of
color impressions she received. On the seventh day after

the operation, she was seen to examine some tea cups and
saucers. She thought them queer, but could not tell what
they were till she touched them. Similarly she saw but
failed to recognize an orange.
On the eighteenth day, a key and a pencil-case, with

which she was perfectly familiar by touch, were placed
side by side on a table before her; she could not tell

which was the pencil-case, which the key. At the end of
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three weeks she saw a grass-plot simply as a large and
beautiful patch of green in her field of vision. How far it

might be from her she had no idea. Usually, in cases of

this sort, the patient imagines at first that all he sees

touches his eyes, just as objects felt touch the skin.

On the twenty-fifth day, Wardrop's patient was taken
out in a carriage, and inquired continually as to the mean-
ings of her visual sensations. A person on horseback
was vaguely a large object. She asked : What is that? of

a soldier; and of some ladies wearing red shawls she in-

quired :
" What is that on the pavement, red ?"

At the end of six weeks it was found that she had ac-

quired a prett)^ accurate ^ ">owledge of colors and their

shades and names, but was unable to judge of distances
or forms, and the sight of all new objects was still very
confusing. Neither was she able, without considerable
difficulty and numerous fruitless trials, to direct her eyes
to any object : when she attempted to look at any thing,

she turned her head in various directions until her eye
caught the object she was in search of.

That our power of " seeing" solids is also extravisual
was clearly shown in the case of Franz's patient.

Among the observations reported of this patient the fol-

lowing applies here : A solid cube and a sphere, each of

four inches diameter, were placed before him, three
feet off and at the level of his eye. After attentively examin-
ing these bodies, he said he saw a quadrangular and a circu-
lar figure, and after some consideration he pronounced
the one a square and the other a disk. His eye was
then elosed, the cube taken away, and a disk put in its

place. On opening his eye, he observed no difference in

these objects, but regarded them both as disks. The
cube was now placed in a somewhat oblique position be-
fore the eye, and close beside it a figure cut out of paste-
board, representing a plain outline prospect of the cube
when in this position : both objects he took to be some-
what like a flat quadrate. A pyramid placed before him,
with one of its sides turned towards his eye, he saw as
a plain triangle. Placed so as to present two of its sides to
view, the pyramid was a puzzle. After considering it a
long time, he said it was a very extraordinary figure. It

was neither a triangle nor a quadrangle, nor a circle ; he
had no idea of it and could not describe it. When he
took the sphere, cube, and pyramid into his hand, he was
astonished that he had not recognized them as such by
sight, being well acquainted with them by touch.
What these patients had to learn in later life, more

fortunate individuals born with unclouded eyes learn in
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infancy, but so forget the process that the acquirement
seems to be innate, a simple function of the unaided eye.

The mechanism involved in the process is described in

every good treatise on human physiology : the metaphy-
sics of the case are cleverly discussed in Taine's treatise

"On Intelligence." (83)

VELOCITY OF SENSORY IMPRESSIONS.
The velocity with which an impulse is propagated along

a motor nerve has been determined with some approach to
accuracy; but the results of similar investigations on centri-

petal transmission differ widely from one another. Schel-
ske, from experiments performed on himself,concludes that
an impression travels along a centripetal nerve at the rate of

29.6 metres per second. His calculations are based on re-

sults obtained by the following method. An electric shock
is given to the foot, and a lever' depressed by the ringer at

the moment when the shock is perceived. By means of
an electric chronograph and suitable registering appara-
tus, the interval of time between the actual discharge and
the depression of the lever is accurately determined. The
shock is then administered to some point of the body
situated nearer to the sensorium, and the interval is found
to be shorter than in the previous instance. Now, sup-
posing all the other elements in this complex chain of
phenomena tc remain constant, the difference between the
two intervals would correspond to the different length of
the path traversed by the sensory impression on its way
from the periphery to the centre. Bloch {Archives de
Physiologie, Aoiit-Septembre, 1875) points out, however,
that any calculation based on such data must, of necessity,
be erroneous ; for the time required to convert a sensa-
tion into a volition is far from being a constant quantity.
It is at its minimum when one of the hands is made the
recipient of the impression, the interval between the dis-

charge and the depression of the lever being shorter in

this case than if the shock be administered to the fore-
arm or the face (points nearer to the nerve-centres). This
pre-eminence of the hand is probably due to habit. Bloch
then proceeds to describe a new method of inquiry from
which this source of error is altogether eliminated.' It is

based on the persistence of a sensation for a certain time
after its exciting cause has ceased to act. The shocks are
mechanical, not electrical. If two such shocks are admi-
nistered in succession to the two hands of the experimen-
ter, they are felt as one, provided that the interval be-
tween them is sufficiently brief (about ^ of a second).
This blending of the two impressions can only be ex-
plained by supposing that the earlier sensation continues
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to be experienced at the moment when the later one
reaches the sensorium. Now, if the second shock be ad-
ministered to some point of the periphery situated nearer
to the nerve-centres than the hand

—

e.g., to the auricle, or
the nose—it is found that a longer interval maybealiowed
to elapse between the two contacts without altering their
apparent synchronism. If, on the other hand, a point be
chosen which is farther away from the sensorium—as, e.g.,

the great toe—it is found necessary to diminish the inter-

val between the contacts in order to maintain their appa-
rent synchronism. The difference between the various
intervals will thus furnish a measure of the time required
by an impression to travel over a certain length of con-
ducting fibre. The principle thus briefly indicated is ap-
plied to the solution of the problem by means of special
apparatus, for an account of which the reader is referred

to the original paper.
The following are the conclusions at which the author

has arrived: Sensory impressions are propagated at an
average rate of 156 metres per second, if we suppose the
conducting power of the spinal cord and that of the
nerve-trunks to be equal. But this supposition would not
be correct; the velocity of transmission is greater in the
cord than in the nerves—the former conducting centripe-
tal impressions at the rate of 194, the latter at the rate of

132 metres per second. (42)

NATURE OF NERVE-FORCE.
In one of Jean Paul Richter's novels—if our memory

serves us rightly, in that one called Der Comet—the hero
is said to have had, when a boy, a peculiar light visible

around his head when in a darkened room, something like

the aureole or nimbus with which the old painters used to
represent divine or saintly personages. Richter, who in

such matters faithfully followed the extraordinary in

nature, gives, as his wont is, various references to medical
works wherein such a phenomenon is mentioned. There is

indeed no question of the correctness of such observa-
tions. But the explanation of the phenomena has been
insufficient.

Dr. Brown-Sequard, in a recent lecture, quotes an ana-
logous phenomenon, He remarks that there are animals
which are phosphorescent, and which are so under an
act of their wills, so far as we can judge, and under the in-

Ifluence
of the nervous system ; so that light also can be

evolved as a transformation of nervous force. There are

cases of consumption in which light has come from the
lungs. The fact has been pointed out by Sir Henry
Marsh and other physicians. The light appears not only
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at the head of the patient, but it may be radiated in the
room. It has been considered that the light was only a
peculiar effect of the mucus that came from the lungs of

the patient. Dr. Brown-Sequard continues :
" It is not

likely that this is the case, because mucus in greater
quantity is evolved, and all sorts of mucus, from the
chests of the people, every day, without any such phe-
nomenon. I have read the history of each individual case
of the kind, so far as I have been able to get it, and in

every one of the cases the patient, I find, was in a terrible

state of nervousness."
If this were shown beyond a peradventure, our theories

of nerve-force would undergo material alterations, as it

would at once come into the category of theforms of'motion,

and be seen to be a correlate of light, heat, etc. To this

investigation seems tending, but no one can aver that it

has been proven. (112)

THE RELATION OF FOOD TO WORK.
Dr. Du Chaumont, in a recent lecture, said that up to

a quite late date there was an absence of any satisfactory
theory as to the relation of food to work, and it was sup-
posed that bodily force was due to a chemical change in

the muscles themselves, and that the nitrogenous matter in

food repaired the waste. But the researches of Joule,

Playfair, Frankland, and others, on the conservation of en-
ergy, have led to the conclusion that active force is pro-
duced chiefly by the potential energy stored up in the car-

boniferous food, and set free by oxidation. Hence it was
seen that to credit the chemical changes in the musles with
the origination of force in the body was not more philo-
sophical than to credit the force exerted by a steam-engine
to the wearing away of its wheels and pistons.
The lecturer then proceeded through a large number of

elaborate calculations, based upon actual observation, for

the purpose of showing the ordinary amount of produc-
tive work of which a man of average height is capable,
and its equivalent in foot-tons—a foot-ton representing
the amount of force required to raise one ton one foot high.
It appears that the work done in walking three miles an
hour is equal to about one tenth the work done by direct
ascent. Three hundred foot-tons is a fair day's work for
a man of average height. This would be equivalent to
walking fifteen miles in a little over five hours. A hard
day's work would be equivalent to walking twenty-four
miles in eight hours. Dr. Parkes mentions an extreme
case, in which a man in a copper mill did as much as 723
foot-tons in a day, his average work being 443 foot-tons.
The ordinary work of a military prisoner is 310 foot-tons.
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The velocity at which work was done, and the consequent
resistance, greatly affect the quantity of potential energy
required for its accomplishment. For the production of
any amount of what may be termed productive work, a
much larger amount of potential energy has to be ex-
pended. Professor Haughton, of Dublin, has calculated
that, of the total potential energy produced in the body,
260 foot-tons are required for the action of the heart.
Then the animal heat absorbs from 2000 to 2500 foot-tons,
or more.
According to Helmholtz, about five times as much en-

ergy is used in the internal work of the body as is expend-
ed in ordinary productive work. In the case of severe
work, the proportion of internal work to productive work
is still greater. Supposing the work performed by a man
to consist of walking, the most economical rate, both as
regards the amount of food required to sustain it, and the
amount of potential energy expended on the body itself,

is about three miles an hour. Both above and below that
speed there is a decrease in the amount of active work as
compared with the non-productive energy. A man walk-
ing fifteen or sixteen miles a day, or doing an equivalent
amount of work in another form, would require 23 ozs. of
food, composed of albuminates, 4.6 ozs. ; fat, 3 ozs. ; starch,

14.3 ozs., and salts, j.i ozs. This would yield a potential
energy of 4430 foot-tons, and 300 foot-tons for productive
work. A mere subsistence diet for a man at rest would
be 1 5 ozs., but with this amount a man would lose weight.
About 7000 foot-tons a day of potential energy is about
the greatest amount which is possible as a permanency.
This would yield 600 foot-tons of productive work. These
calculations apply only to men in health.

FUNCTIONS OF THE LARGE INTESTINE.

It is commonly supposed that both digestion and ab-
sorption may take place, though to a limited extent, in the
large intestine. Some observations which have recently
been published by Marckwald (Virchovv's Archiv) throw
a good deal of light on this question. His investigations
were conducted on a man whose caecum communicated
with the external surface of the body by an opening suffi-

ciently large to display the ileo-csecal vaWe and the mouth
of the vermiform appendix. The large intestine was thus
isolated throughout its entire length ; its mucous lining
was unaltered; and the man's general health had not suf-

fered to any appreciable extent from the anomalous con-
dition of his alimentary canal. The peristaltic activity of
the colon was shown to be normal by the rate at which sub-
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stances introduced into the caecum were carried through
the tube. The following are the questions to which
Marckwald tried to obtain an answer : i. Does the human
colon secrete a ferment capable of converting starch
into sugar? 2. Is it able to digest albuminoid sub-
stances ? 3. Can it absorb liquid nutriment ? The first

of these questions was answered in the negative. Starchy
compounds, introduced into the bowel, and retained there
for various periods of time, underwent no change. The
secretion procured by inserting sponges into the ascend-
ing colon was mixed with boiled starch and allowed to
act upon it at the temperature of the body ; but no sugar
was formed. The second question could not be so easily

decided. It was found that raw and boiled fibrin, and
coagulated ovalbumin, lost weight during their transit

through the large intestine ; and that peptones, tyrosin,

cholesterin, and indol were among the products expelled
from the rectum. This seemed at first to lend probability
to the view that albuminoid matters might undergo at

least a partial digestion in the colon. But the juices of the
intestine failed to exercise any solvent action on such
matters outside the body ; and the author concludes that
the changes wrought in them during their sojourn in the
colon were due simply to putrefaction ; the latter process
furnishing much the same chemical products as true di-

gestion. The last series of experiments had reference to
the power of absorption. It was found that water was ab-
sorbed, but not with any great rapidity; twelve hours, at

the very least, being required for the absorption of 250
grammes. Solutions containing peptones, prepared by
acting on albuminous matters with artificial gastric juice,

were found, when at all concentrated, to irritate the
mucous membrane and to cause diarrhoea. On the other
hand, a portion of the peptones gradually produced by
putrefactive decomposition in the canal itself were un-
doubtedly absorbed, as shown by the increase in the
amount of urea daily eliminated by the kidneys. (42)

HEREDITARY CRIME.

Some of the most remarkable statistics regarding here-
ditary disposition to crime that have ever been collected
were lately produced by Dr. Harris at a recent meeting of
the State Charities Aid Association. It appears that the
attention of Dr. Harris was attracted to a county on the
upper Hudson, in New-York, in which the proportion of
crime and poverty to the entire population was extraordi-
narily great, there being about one criminal or pauper to
every ten inhabitants. The recurrence of certain names
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among the list of unfortunates also excited his interest,

and led him to genealogical investigations which have re-

sulted in the following astonishing statement of fact:

Seventy years ago, a child, having no other name than
Margaret, was a vagrant about the locality. There was
no almshouse, and it seems that the girl lived as a waif,

occasionally helped by the charitable, but never educated
and never given a home. She gave birth to children,

who became paupers like herself; they increased and
multiplied until, up to the present time, nine hundred de-

scendants of the friendless woman can be traced. Of this

immense progeny, extending through six generations, two
hundred of the more vigorous are recorded as criminals,

and a large number as idiots, lunatics, prostitutes, and
drunkards. In oue single generation there were twenty
children, three of which died young, and the balance sur-
vived to maturity; but nine were sent to State prisons for

aggregate terms of fifty years, and the rest were constant
inmates of penitentiaries, jails, and almshouses.

ANALYSIS OF THE HUMAN BREATH.

An account published in Nature of some experiments,
made with a view to determine the organic matter of the
human breath in health and disease, presents some facts
of a peculiarly interesting nature. The breath of eleven
healthy persons and of seventeen affected by disorders was
examined, the persons being of different sexes and ages,
and the time of day at which the breath was condensed
varying. The vapor of the breath was condensed in a
large glass flask surrounded by ice and salt, at a tempera-
ture several degrees below zero, the fluid thus collected
being then analyzed for free ammonia, urea, and kindred
substances, also for organic ammonia. Among the vari-

ous results of this examination may be mentioned the
fact that in both health and disease the free ammonia va-
ried considerably; the variation, however, could not be
connected with the time of day, the fasting or the full

condition. Urea was sought for in fifteen instances

—

three healthy persons and twelve cases of disease—but it

was only found in two cases of kidney disease and in one
case of diphtheria, and a faint indication of its presence
occurred in a female suffering from catarrh. The quantity
of ammonia arising from the destruction of organic mat-
ter also varied, possibly from the oxidation of albuminous
particles by the process of respiration ; but in healthy
persons there was a remarkable uniformity in the total

quantity of ammonia obtained by the process.
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TRANSPLANTATION OF BONE.

A peculiarly interesting, because completely success-

ful, operation of the sort is reported in a recent German
medical journal. The patient was a young officer, twen-
ty-four years of age. In 1870, he received a gunshot
wound which resulted in a false joint in the middle of the
right ulna—the large bone of the fore-arm. The func-

tions of the limb were seriously impaired, notwithstand-
ing the smaller bone, the radius, was uninjured. To re-

lieve the deformity, the false joint was laid bare, and the
cartilaginous ends of the bone, together with the false li-

gament, were removed by strong scissors. Then the up-
per part of the ulna was sawn half through, about two
inches above the end of the bone, and the upper piece,

with its inclosing sheath—the periosteum, by which the
nutrition of the bone is effected—was split off with a ham-
mer and chisel, leaving, however, a small bridge of the
periosteum to keep the bone alive. The detached bone
was neatly fitted into the place of the false joint ; the fatty

and indurated soft parts were divided so as to set up an
inflammatory reaction ; the bleeding was checked by a
stream of carbolized water, the wound closed by sutures,
and a fenestrated plaster of Paris bandage applied. A
single splinter of dead bone subsequently came away. The
patient made a perfect recovery, regaining such full use
of his arm that he was appointed to a regiment. (83)

APPARATUS FOR UNUNITED FRACTURE OF
PATELLA.

There has been recently a patient in hospital who had
received a fracture of the patella, which did not unite.

As a result of this unpleasant state of affairs, she was un-
able to extend her leg in walking, and found great diffi-

culty in getting up and down stairs. She has, however,
been so benefited recently by an appliance designed by
Dr. Carney, of the hospital staff, that when she has it on
she is enabled to walk with facility. The principle con-
sists in using rubber as the extending power. The mode
of application was to place a plaster bandage below the
knee, having incorporated in its folds a loop of strong iron

wire, of which the, loop is projected above. A similar
dressing was placed on the thigh, above the knee, with
the loop of wire projecting downward. Folds of rubber
were then attached to the two iron loops sufficiently

strong to keep the leg extended when in a passive state.

With this apparatus the patient was enabled to walk up
and down stairs without inconvenience. (95)
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HETEROPLASTY.
Skin-grafting, as we have taken occasion to explain in

some detail, is the removal of a piece of skin from the
sound part of the body of the patient, or from another
individual, and placing the same upon the raw surface of
an obstinate ulcer, burn, or other wound. By thus creat-
ing centres of eccentric cicatrization on extensively injured
surfaces, the rapidity of the healing process can be
much accelerated.

Dr. R. J. Levis, in an extended article on this topic
which we transferred to our columns some months ago,
alluded to the possibility of obtaining the necessary grafts
from limbs amputated for traumatic injuries. This has
been repeatedly tried by Dr. Anger of Paris, and with
such remarkable success that the result is considered as
certain as if grafts directly obtained from the patient were
employed. Dr. Anger, however, proceeds further, and
has used, not merely epidermic grafts, but those compris-
ing much thicker layers—dermo-epidermic, he terms them
—and finally he is enabled to use the entire thickness of

the skin, and even the subcutaneous cellular tissue. He
has successfully transplanted grafts of the last description
from 0.3 to 0.6 inch in diameter, obtained from the palmar
face of an amputated finger. These were applied to an
open ulcer on the leg of the patient and bound in place by
diachylon bandages. Three days after the grafts were in-

timately united with the injured surface and manifestly
vascularized. Heteroplasty is the new name given to the
operation.

TRANSPLANTATION OF SKIN FOR ULCERS..
M. Thiersch, having a patient whose leg had to be am-

putated in consequence of a large and incurable ulcer,

thought it a good opportunity to examine the changes
that take place when portions of skin are implanted
on granulating surfaces. For three weeks previously he
accordingly transplanted portions of skin day by day, the
last pieces being applied eighteen hours before the am-
putation. * The chief results arrived at were : 1. That ad-
hesion occurs without the intervention of any intermedi-
ate cementing substance. The adherent parts are in im-
mediate application, or at most are only separated by
a couple of blood-corpuscles. 2. The adhesion, when
complete, takes place by means of the inosculation of ves-
sels, which may be observed even eighteen hours after the
act of transplantation of the new skin. A connection is

at this period seen to occur by intercellular passages
extending between the sharply contoured vessels of the
skin on the one hand, and those of the granulations on the
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other, and these intercellular passages become proper
vessels in the course of a few days. 3. At the same time

the vessels of the skin beneath the transplanted portion

undergo secondary changes ; they become wide, irregu-

larly dilated, with prominence on their walls, and in fact

assume the characters of embryonal blood-vessels. 4. True
new formation of vessels may perhaps take place when
the primary inosculation fails. In such cases the epider-

mis and the pipillary bodies fall off after a little while, and
the transplantation is believed to have failed ; but this is

not so, since the subcutaneous connective tissue with the

remains of the sweat-glands remain adherent. After the

lapse of some time new-formed epidermis appears where
the transplantation was made, which may perhaps be due
to the germination of the remains of the sweat-glands.

Thiersch finally recommends a modification of Rever-
din's plan, namely, that the surface of the wound to which
the skin is about to be transplanted should have any gra-

nulations that may be found upon it shaved off, and the
new skin applied in the course of a few hours. (49)

COMPRESSED SPONGE FOR ABSCESS.

A patient had been suffering from mammary abscess for

three weeks, but without any special benefit from treat-

ment in checking the discharge of pus. It was decided
to try the effect of compressed sponge, and for this pur-
pose a sponge about ten inches in diameter was subjected
to pressure and then applied by means of a bandage over
the breast. After it had been in use forty-eight hours,
the abscess was completely cured. No pain was experi-
enced by the patient, and in this case the opening in the
breast was three inches above the dependent part of the
abcess. In applying a sponge to the breast in this

class of cases, it is found of advantage to compress it when
dry. After it is applied to the breast and firmly secured
in position, a little water is poured upon it to cause ex-
pansion and the necessary pressure. (95)

TREATMENT OF FISTULA IN ANO BY THE
ELASTIC LIGATURE.

The use of the elastic ligature in fistula in ano proves
of more service than the knife in the few cases in which it

has been employed. The method of applying it is to in-

troduce the ligature by means of an eye probe, and allow
it to cut its way out, which it does in from five days to a
week. It leaves behind it a granulating surface which
soon heals over. In one case the knife was used, and it

was two months before the cure was complete. (95)
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AN IMPROVED POULTICE.

At a recent meeting of the Academie de Medicine, Paris,

M. Le Fort read his report on a substitute for the ordina-
ry linseed-meal poultice, invented by M. Lelievre. It is

prepared by saturating two superimposed layers of wad-
ding with a solution oifuciiscrispus, or Carragheen lichen,

and drying them in a stove after they have been submit-
ted to strong pressure. In this way a sheet of the consis-

tence of cardboard is produced, a portion of which is cut
off when wanted , and soaked in hot water for fifteen or
twenty minutes ; this swells it out and fills its tissue with
a mucilaginous fluid. It has been tried in several of the
hospitals, to the great satisfaction of both patients and at-

tendants. It can be prepared in large quantities before-
hand, and will keep for a long time without undergoing
any alteration. MM. Demarquay, Gosselin, and Verneuil
pronounce it to be far superior to the linseed poultice ; it

keeps moist for more than sixteen or eighteen hours ; it

does not slip, is inodorous, does not readily ferment, nor
does it soil the linen or bed of the patient. The new
poultice is destined to render great service in hospitals
and ambulances, and above all on board ship, where it is

difficult to keep the linseed in a good state of preservation.

CHLORAL AS AN ANESTHETIC.
Hydrate of chloral, administered hypodermically, has

recently been used as an anaesthetic with success in the hos-
pital at Bordeaux, France. The operation was a resection
of the internal and external nasal nerve, involving some
fifteen minutes' work and, necessarily, excessive pain to
the patient. The drug took effect in eight minutes, and
complete insensibility on the part of the sufferer resulted.

(83)
AMALGAM FILLINGS FOR TEETH.

"As a durable filling, amalgam can be used," says Dr.
A. C. Castle, "in cases where other metallic fillings can
not be applied. Their use has been on the increase for very
many years ; and where formerly only grains were sold,

our most distinguished dental depots now monthly sell

pounds of the best American prepared amalgams.
" Opposition to their use is made by those only who seek

to obtain fabulous fees for gold fillings, which can not be
obtained for these, and hence appropriate to themselves
the title of 'the best dentists.' In the appropriate
places I have used amalgams for forty years past. No in-

jury, above electro-galvanic action, has been done by
their presence."
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NEW PROCESS OF DENTAL SURGERY.
Mr. Napier, an English dentist, announces what he

considers to be something new in dental surgery, espe-
cially in a case where the teeth were extremely sensitive,

and it became necessary to file them down for the purpose
of introducing artificial teeth on the stumps. For the
sake of avoiding pain in the operation as far as possible,
ether spray was first made use of in reducing the sensibi-
lity of the teeth ; a piece of cotton, dipped in ether, and
laid first on the teeth and then on the instrument, being
found to answer a still better purpose. While engaged in
this operation it occurred to Mr. Napier to avoid the usual
practice of dentists (of extirpating the nerve), with which
object he took a bit of hard wood, dipping it in nitric

acid, and with this cauterizing the exposed portion of the
nerve in each tooth successively. He then filed the teeth
down to the level of the gums without producing any paih
whatever. He found that in this way the stump of the
tooth remained perfectly healthy, giving no pain of any
kind ; and the subsequent experiences of the patients were
of the most satisfactory character.

ALARMING SPREAD OF TRICHINOSIS.
The Transactions of the Indiana State Medical Society,

187$, contain a report on trichinosis, by Dr. George Sut-
ton, of Aurora, Ind., which contains the following alarm-
ing observations

:

From microscopic examination of pork killed in South-
eastern Indiana, we have found from three to sixteen per
cent of the hogs affected with trichina, the number of

hogs diseased varying greatly in different localities.

That over five millions of hogs are slaughtered and
packed in the Western States, not including those which
are put up for family use by the farmers ; that if four per
cent of this pork is diseased, which we believe to be a low
estimate, we have two hundred and twenty-one thousand
four hundred and eighty-four diseased hogs put an-

nually upon the market ; or, at an average of two hundred
pouncls to the hog, forty-four millions two hundred and
ninety-six thousand eight hundred pounds of diseased
meat, every ounce of which, under favorable circumstan-
ces, is capable of producing disease.

That from the cases of trichinosis that came under our
observation, and the post-7nortem examinations, and the
effects upon the dog that was fed on the diseased meat,
we have come to the conclusion that ninety per cent of
disease produced from eating trichinous pork appears
either as gastroenteritis, or as a diarrhoea or dysentery, and
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not more than ten per cent as the fully developed form
of trichinosis, in which the muscular system becomes af-

fected.

That as diarrhoea, dysentery, and enteritis rank high
as causes of mortality in the United States, these
diseases causing thirty-one thousand one hundred and
fifty-chree deaths in 1870, as shown by the last census re-

ports '. and as we have seen that a large amount of trichi-

nous pork, capable of producing these diseases, is among
the principal articles of food in our country: we think it

more than probable that trichinae have a much greater in-

fluence in the etiology of this class of diseases than has
been recognized by the profession.
That it is highly probable that, when the fact becomes

more generally known that so large a percentage of pork
is swarming with trichinae, capable of producing disease,

it may have an effect upon the use of this meat, and con-
sequently affect the sale, to some extent, of one of the
principal articles of commerce in the West.

A NEW CAUSE OF TRICHINAE IN PORK.

Some new cases of death, due to the eating of pork in-

fested with trichina, which are being quoted in Western
journals, should be the means of directing public atten-
tion anew to the horrible disease of swine, called trichino-

sis, and to the fact that, when once the parasite attacks a
human being, the result is prolonged suffering and, in a
multiplicity of instances, death. The worm existing in
the pork literally bores its way out of the stomach and
into the muscles.

It has lately been found that swine may become infested
with trichinae through eating carrion, or even decayed ve-
getable substances. This is a point worth consideration
by farmers who incline to the belief that dead chickens,
putrid swill, or any other filth about the place is legitimate
food for the pig. The animal is not dainty in his tastes,
and will lunch off his dead relatives with infinite gusto;
but it is the poorest economy to permit him to assume the
role of scavenger. No milk-dealer will allow his cows to
eat garlic if he can help it, though the brutes are crazily
fond of the odoriferous weed; and there is certainly more
reason for the farmer to see that his porkers have no ac-
cess to unclean food. In the one case, if precaution be
neglected, the taste of the milk is affected ; in the other
the entire flesh is rendered poisonous and dangerous
food. (83)
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A NEW GENERAL ANTIDOTE FOR POISONS.
M. Jeannel gives the following formula for an antidote

for a number of deadly poisons: Solution of sulphate of

iron (D. 145) 100, water 800, calcined magnesia 80, washed
animal charcoal 40. These ingredients are kept separate,

the solution of sulphate of iron in one vessel, the magne-
sia and charcoal in another, with some water. When
needed, the sulphate solution is poured into the last-men-

tioned receptacle and violently agitated. The mixture
should be administered promptly in doses of from 1.6 to

3.3 ounces. From experiments M. Jeannel finds that this

antidote, employed in proper proportions, renders prepa-
rations of arsenic, zinc, and digitaline completely insolu-

ble. It does not render oxide of copper absolutely inso-

luble, however, and leaves in solution notable quantities

of morphine and strychnine. It neither decomposes nor
precipitates cyanide of mercury nor tartar emetic. It sa-

turates free iodine entirely, and acts but partially upon
solutions of alkaline hypochlorites. Four ounces of

the antidote are found to neutralize the poisonous effect

of 1.6 ounces of arsenite of soda. It retards the toxic ac-

tion of sulphate of strychnine, affording sufficient delay to
administer evacuants. One third of an ounce is effica-

cious against digitaline injected into the intestines. The
formula, says M. Jeannel, is certainly preferable to the offi-

cinal hydrated peroxide of iron, which, in course of time
and at a temperature of 59 Fahr., undergoes molecular
modifications which render it unreliable as an antidote for
arsenical preparations.

NEW BURN MIXTURE.
Take the best white glue (extra), 15 ozs. Break it into

small pieces, add. to it 2 pints cold water, and allow it to
become soft. Then melt it on a water-bath, add to it 2

fluid ozs. glycerine and 6 drachms carbolic acid, and con-
tinue the heat on the water-bath until a glossy, tough
skin begins to form over the surface in the intervals of
stirring. The mixture may be used at once, after the glue
is melted and the glycerine and carbolic acid are added

;

but when time allows, it is advisable to get rid of a little

more of the water, until the proper point is reached. On
cooling, this mixture hardens to an elastic mass, covered
with a shining parchment-like skin, and may be kept for
any time. When using it, it is placed for a few minutes on
the water-bath until sufficiently liquid for application (it

should be quite fluid). Should it at any time require too
high a heat to become fluid, this may be corrected by
adding a little water. It is applied by means of a broad
brush, and forms in about two minutes a shining, smooth,
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flexible, and nearly transparent skin. It may be kept for

any time, without spoiling, in delf or earthen dishes or
pots turned upside down. (17)

NEW REMEDY FOR BURNS.
There has been in hospital for many months a case of

extensive burn, in which different applications have been
tried. Every new dressing succeeded well for a time, but
soon it ceased to prove of advantage. The last agent that
has been used, and is used at present, is salicylic acid.

The effect is more beneficial than that obtained by any of

the former remedies. The method of using it is to form
an emulsion with olive-oil, one part of the salicylic acid

to sixteen parts of oil. This mixture is painted over the
ulcerated surface once or twice a day. It gives rise to a
slight smarting sensation when first applied, but that soon
passes off. (95)

THE LYMPH OF SMALL-POX.
At a recent meeting of the Linnean Society, Dr. E.

Klein gave an account of his microscopical observations
on the lymph of sheep-pox. It has been shown that the
virus resides in the solid particles of the lymph and not
in its fluid portion. These solid particles were shown to
be identical with the organisms (schizomycetous fungi),

called by Cohn and Burdon Sanderson "micrococci;"
they are likewise produced by the pus-cells from the
granules contained in their interior. Dr. Klein has pro-
duced the pocks on sheep by artificial inoculation of
these germs. On examination of a pock so produced, the
" micrococci " were found in the lymphatic spaces which
are formed in the skin at an early stage. They occurred
in masses or in myceloid threads. At a later stage signs
of fructification were observed, and conidia of a pe7iicil-

tium-Yike character were produced in the spaces. The
same growth is found in the cavities of the pustules sub-
sequently developed. Dr. Klein also produced the dis-

ease by the injection of lymph directly into the vein
;

the pustules formed were quite the same as those pro-
duced by inoculation, and the same penicillium growth
was found in their interior. These remarks were illustrat-

ed and supported by a series of drawings and by microsco-
pical preparations.

PREVENTION OF PITTING IN SMALL-POX.
Dr. Ward has found that the application of honey,

painted on with a camel's-hair brush twice or thrice a
day, prevents pitting in small-pox. He also recommends
it for cracks in the skin from frost.
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SALICYLIC ACID.
By Dr. E. R. Squibb, Brooklyn, N. Y.—It is used for

medical and surgical purposes, either dry or in solution.

When used dry, it is sprinkled on to wounds, ulcers, or

dressings in the form of very fine powder, in very small

quantities, either simply powdered, or mixed in various
proportions with some diluent, such as starch. When
used in simple solution, either for spraying surfaces, or
for washes or gargles, it is used in tepid solution of about
i part to 300 parts of water. Where stronger solutions
are required, for washes, gargles, or to moisten dressings,

1 part of the acid and 3 parts of phosphate of sodium to

50 parts of water have been used. When applied to

wounds it appears immediately in the urine.

Its alleged advantages over all other antiseptics are :

First, that it is far more powerful and effective in smaller
quantities ; and secondly, that it is, in all quantities neces-
sary for complete effectiveness, entirely devoid of irritant

action upon the living tissues. It is not caustic nor cor-

rosive in any quantity, and never produces inflammation.
In large quantities it may be irritant and painful, but yet
rarely surpasses a stimulant effect, while it appears to be
quite neutral in the very small quantities which are yet
thoroughly effective ; thirdly, it is said to reach and pre-

vent processes of decomposition which are beyond the
reach of all other antiseptics or anti-ferments. These
processes are of two kinds, namely, vital, or those in

which living organisms have an important part, such as
that produced by yeast and many of those which occur in

putrefaction ; and chemical, or those which occur inde-
pendent of vitality, as the production of the volatile oils

in mustard and bitter almonds, the effect of diastase, etc.

Now, while carbolic acid and other anti-ferments are azy-
motic, or completely arrest or prevent fermentations of
the first kind, they are powerless with the chemical pro-
cesses. Salicylic acid is said to be more effective with the
vital ferments, and equally effective with the chemical.

Fourthly, in quantities said to be thoroughly effective,

it is entirely odorless, tasteless, and harmless, whilst
it has no poisonous effect in any reasonable quantity.

It prevents or arrests the souring of worts, washes, and
beers of the brewers, and prevents or arrests the putre-
factive agencies which are so troublesome and destructive
to the glue manufacturers ; and these and similar trades
have thus far seemed to be its principal consumers. Se-
parate portions of fresh milk were set aside to become
sour ; one to which 0.04 per cent of salicylic acid was add-
ed soured thirty-six hours later than the other. Urine
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thus protected was on the third day still clear, and free

from ammoniacal odor.
Professor Thiersch, of Leipsic. used it upon contused

and incised wounds, and in operations, with excellent ge-

neral results, destroying the fetid odor of cancerous sur-

faces and pyasmic ulcerations. To such uses this writer

would add the suggestion that, for washing out the cavi-

ties of the abdomen and chest after those operations
which tend so strongly to septicaemia, solutions of salicy-

lic acid would seem to offer very great advantages, should
it prove to be as bland and unirritating as it is stated to

be, and yet so effective.

Most of these statements are summed up from the pe-

riodical literature of continental Europe during the past
six months, little having appeared upon the subject in

Great Britain or in this country, and nothing having been
done with it, so far as known, in either country.

If the medical art is to keep pace with the progress of

the physical sciences, physicians can not afford to pass by
such articles as salicylic and benzoic acids when offered

by chemistry, without investigating their effects upon dis-

ease, even though not one out of ten should repay the la-

bor of investigation ; for it is certainly in this direction of

research that medicine must look with greatest hope of

success to control those abnormal vital processes which
so far may be modified, but not stopped.
The phenols, especially the so-called carbolic and cre-

sylic acids (phenol and cresol), were, and must always re-

main to be, most important additions to this class of

agents, surpassing in power all that had been previously
tried. And if now salicylic acid shall prove more potent
than the phenols, the further gain will be very great, and
the research will again lead up toward future discoveries
of still greater power. (83)

SALICYLIC ACID.
In chronic cystitis, the bladder has been washed out

with a solution containing one part in five hundred of wa-
ter. The method of washing out the bladder has been to
make four injections of one ounce each, every morning
and every evening. The acid not only removed the disa-

greeable odor of the urine, but in a short space of time
freed it from pus. In empyema a solution of the same
strength has been employed with valuable results. It is

used under the same circumstances as carbolic acid was
formerly. In dressing suppurating surfaces, it appears to
have a stimulant effect oh the granulations, somewhat
similar to that of carbolic acid. (95)

20
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SALICYLIC ACID FOR INFUSIONS.

By J. C. Thresh.—Before experimenting with the infu-

sions, I sought a suitable solvent for the acid, and several

weeks ago found that solution of borax was its best sol-

vent ; but this does not take up a sufficient quantity to al-

low of its being added to medicinal preparations for the
purpose of preservation. Boiling water dissolves the acid

in proportions sufficiently large for the purpose, and does
not deposit it again on cooling ; therefore 1 made the in-

fusions, etc., upon which I experimented, with water in

which I had previously dissolved the requisite proportion
of the salicylic acid. The following are the results of the
investigation :

Infusion of cascarilla. without acid, kept two days ; with
acid (five grains to pint), kept five days. Another infusion
made of double strength, with water containing ten grains
of acid to the pint, has now kept over a fortnight and is

perfectly fresh.

Infusion of quassia.—A quart of concentrated infusion
(one to seven) was prepared, having forty grains of the
acid dissolved in it : this has kept now over a month, and
is as nice as when first made. One part of it was diluted
with seven of water and kept for comparison with a sim-
ple infusion ; the latter was unfit for use on the fourth
day, whereas the former kept for six days.

Infusion of orange, made with water containing five

grains of the acid to the pint, kept perfectly bright and
fresh for eleven days, but then gradually became turbid.

Infusion of calumba went bad in three days, and a sam-
ple with three grains of acid to the pint only kept four
days. A stronger infusion, with ten grains to the pint,

was put into an uncovered beaker, and was clear and good
at the end of the week ; but spots of mould then began to
form upon its surface, though it still remained bright.

Infusion of senna with eight grains of acid to the pint
kept seven days, being four days longer than one without
acid. *

Infusion of malt (two ounces to pint).—A simple infu-

sion was quite sour in three days ; but with eight grains
of the acid to the pint, a portion of the same infusion re-'

tained its odor upwards of fourteen days, and even now, at

the expiration of twenty-one days, the odor might be dis-

tinguished.
Tragacanth mucilage.—The addition of acid, in the pro-

portion of eight grains to the twenty ounces, causes this
to keep for a length of time, a sample prepared nearly a
month ago being quite fresh, while a mucilage without
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this addi-tion had acquired a repulsive odor in about eleven
days.
Mucilage of acacia also appears to keep well with this

addition.
Lemon juice will retain its odor for weeks, and will not

turn mouldy, even if kept in an uncovered vessel, if five

grains of salicylic acid are added to each pint.

Having read that this acid would keep leeches healthy
and prevent the water in which they were kept becoming
foul, I added ten ounces of acid solution (eight grains to

pint) to half a gallon of water into which fifty leeches were
put. Previous to this addition, we had found two or three
dead leeches every week when the water was changed

;

but since, we have not lost a single leech, and the water
keeps fresh for weeks. I forgot to note that, by adding
ten grains of acid to each pint of sirups of red and white
poppies, violets, etc., fermentation is effectually prevent-
ed. The addition of a little yeast to several of the sam-
ples produced no effect. (65)

DIETETIC EFFECTS OF WATER.
Certain experiments made by a French savan with the

view of ascertaining how far the phosphate of lime in

bone may be replaced by other phosphates, have been
used by Mr. W. J. Cooper to illustrate how profoundly the
bodies of animals are influenced by the waters they drink.
This is an aspect of the water question which will be new
to most people ; but there is no doubt that the composi-
tion of the body is materially influenced by the mineral
constituents of the fluids we habitually drink. The active
effects of several mineral waters upon the functions are
well known ; it is not so generally known that water from
artesian wells, so pure from organic pollution, sometimes
contains sulphate of magnesia and other salts to such a de-
gree as to be positively injurious. On the other hand, in

some districts in Holland where there is only rain-water
to be obtained for drinking purposes, softening and dis-
tortion of the*bones are frequent. That, as shown by the
experiments referred to by Mr. Cooper, the use of natural
waters may tend to alter the structure of our bodies, in-
troduces another element into the much vexed question
as to the proper source whence to draw the supplies of
potable water for towns, by showing that the inorganic
impurities of water are of more importance to health than
they have been usually considered, while it lends support
to the opinion that the same conditions have something
to do with the goitre and other glandular affections en-
demic over certain regions.
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DON'T KISS THE BABY !

The promiscuous kissing of children is a pestilent prac-

tice. We use the word advisedly, and it is mild for the

occasion. Murderous would be the proper word, did the

kissers know the mischief they do. Yes, madam, murder-
ous ; and we are speaking to you. Do you remember
calling on your dear friend Mrs. Brown the other day
with a strip of flannel round your neck ? And when little

Flora came dancing into the room, didn't you pounce up-
on her demonstratively, call her a precious little pet, and
kiss her? Then you serenely proceeded to describe the
dreadful sore throat that kept you from prayer-meeting
the night before. You had no designs on the dear child's

life, we know; nevertheless, you killed her! Killed her
as surely as if you had fed her with strychnine or arsenic.

Your caresses were fatal.

Two or three days after, the little pet began to com-
plain of a sore throat too. The symptoms grew rapidly
alarming ; and when the doctor came, the single word
diphtheria sufficed to explain them all. To-day a little

mound in Greenwood is the sole memento of your visit.

Of course the mother does not suspect, and would not
dare to suspect, you of any instrumentality in her
bereavement. She charges it to a mysterious Provi-
dence. The doctor says nothing to disturb the delusion

;

that would be impolitic, if not cruel ; but to an outsider
he is free to say that the child's death was due directly to
your infernal stupidity. Those are precisely his words

;

more forcible than elegant it is true ; but who shall say,

under the circumstances, that they are not justifiable ?

Remember
" Evil is wrought by want of thought

As well as by want of heart."

It would be hard to tell how much of the prevalent
sickness and mortality from diphtheria is due to such
want of thought. As a rule, adults have the disease in so
mild a form that they mistake it for a simple cold ; and as
a cold is not contagious, they think nothing of exposing
others to their breath or to the greater danger of labial

contact. Taking into consideration the well-established
fact that diphtheria is usually if not always communicated
by the direct transplanting of the malignant vegetation
which causes the disease, the fact that there can be no
more certain means of bringing the contagion to its fa-

vorite soil than the act of kissing, and the further fact
that the custom of kissing children on all occasions is all

but universal, it is not surprising that, when the disease
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is once imported into a community, it is very likely to
become epidemic.

It would be absurd to charge the spread of diphtheria
entirely to the practice of child-kissing. There are other
modes of propagation, though it is hard to conceive of

any more directly suited to the spread of the infection or
more general in its operation. It stands to diphtheria
about the same relation that promiscuous hand-shaking
formerly did to the itch.

It were better to avoid the practice. The children will

not suffer if they go unkissed ; and their friends ought
for their sake to forego the luxury for a season. A single
kiss has been known to infect a family ; and the most
careful may be in condition to communicate the disease
without knowing it. Beware, then, of playing Judas, and
let the babies alone. (83)

SEWER-GAS DANGERS.
It is rarely that so striking an instance of the dangers

of sewer gas as that reported by Dr. Trask, of Astoria, N.
Y., in a recent number of the Medical Record, is brought
to public notice. This physician states that a lady patient,

shortly after confinement, was attacked with severe symp-
toms of fever and acute peritonitis. On the same day her
son became sick with a severe continued fever, a week after

a servant was taken with a similar malady, and so on
through the members of a family of ten persons, only two
of whom were excepted. After investigating every possible
source of the epidemic, the doctor became convinced that
it was due to the escape of mephitic gases from the mains of

the house, and a long search finally brought to light an im-
perfect joint, which allowed the noxious emanations to
pass up between the plastering and wall of the parlor.

The family shortly afterward removed to another house,
and here the health of all the members greatly im-
proved ; but, on the other hand, the lady again became a
sufferer with a chronic ailment. Another search, after

she had undergone a tedious convalescence, proved that
her illness was due to the same cause as before, this time
produced by the choking up by ice of a soil-pipe adjacent
to her apartment. The medical aspects of the cases are
peculiar, though not intelligible to the general reader.

The report will, however, serve a good purpose if it sug-
gests to people the overhauling of their drain-pipes at

once. During the winter, when pipes are easily blocked
by frost, joints are liable to break or loosen and gases
to escape, so that the present is the time to see that the
entire house system is in perfect condition.
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POISONING BY ARSENICAL WALL-PAPER.
Cases of arsenical poisoning occasioned by living in

rooms, the walls of which are covered with paper colored
green by arsenite of copper, have frequently been record-

ed. " Lately a case of arsenical poisoning has come under
my notice," writes Professor Cameron, "caused by inhal-

ing the dust from paper not colored green. The family
of a gentleman, Mr. Jones, residing at New-Ross, suffered

so severely from symptoms usually produced by arsenic

that he was induced to get the wall-paper of his house ex-
amined. Out of seven kinds of paper six were found to
'^contain arsenic. No. 1, an olive-green paper, with deep
green flowers and gold-like lines, contained an immense
amount of arsenic in the two green colors and the gold.
No. 2, a faint lavender watered paper, contained arsenic
in large amount. No. 3, a white paper with gray flowers,

contained a very large amount of arsenic. No. 4, a paper
with red and green flowers on a gray ground, was highly
arsenical. No. 5, a dark olive-colored paper, with gilding,

did not contain much arsenic. No. 6, a pale green and
white paper, also contained only a small amount of arse-

nic, much less than was put on the lavender paper. Mr.
Jones's family had not suffered from the symptoms of ar-

senical poisoning until shortly after the house was paper-
ed with the above, and the symptoms disappeared shortly
after they left the house preparatory to the removal of

the paper." (103)

A NEW KIND OF POISONOUS DRESS GOODS.
Professor Gintl sa5^s that in some English and Alsa-

tian print-works the expensive albumen is partially re-

placed by glycerine-arsenic and acetate of alumina. Some
of the dress goods in the market contain 3 or 4 grains of
arsenic in a yard of the stuff. Muslins and cambrics with
little white spots, circles, stars, or flowers, on a violet
ground, and those printed with brownish yellow or reddish
brown patterns, have been found to contain arsenic ; and
these are colors which have never before been considered
with any suspicion, and would be purchased by the uniniti-

ated without any foreboding of the danger that"would attend
the wearing of such dresses. The danger is no slight one :

for aside from the large quantity of arsenic in it, the com-
pound is not an insoluble one. If the goods are soaked
in water, there is dissolved out a sufficient amount of ar-

senical salt to give a distinct reaction. This latter pecu-
liarity is explained by the supposition that the goods,
being comparatively cheap, are not washed or rinsed after
printing, but sent directly to be finished. •
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WASHING OUT THE STOMACH.
Dr. Ewald, of Berlin, Prussia, is said to have been very

successful with the process some time since devised by
him for washing out the human stomach. " For this pur-
pose a piece of ordinary india-rubber tubing, such as is used
for gas-lamps, and about six feet long, is employed; one
end is rounded, and two holes are punched at a short dis-

tance from the end. This tube is found to possess quite
sufficient rigidity to be passed without difficulty into the
stomach. To the outer end a funnel is fitted into which is

poured either water or a solution of soda, etc., according
to circumstances. If the contents of the stomach are to
be removed, the outer end of the tube must be sunk to the
level of the pubes, or even lower ; then the patient must
make a short but forcible contraction of the abdominal
walls. By this means the tube is filled to its highest point
with the fluid contents of the stomach and becomes a
siphon, the liquid continuing to flow until there is no more,
or until the tube is stopped up. This latter seldom occurs
if the tube be of moderate calibre."

CHLORAL HYDRATE IN NEURALGIA.
The intimate mixture of equal parts of chloral hydrate

and camphor will, it is said, produce a clear fluid which is

of the greatest value as a local application in neuralgia.
Dr. Lenox Browne states, in one of the English medical
journals, that he has employed it in his practice, and in-

duced others to do so, and that in every case it has afford-

ed great and in some instances instantaneous relief. Its

success, he says, does not appear to be at all dependent
on the nerve affected, it being as efficacious in neuralgia of

the sciatic as of the trigeminus ; it is of the greatest ser-

vice in neuralgia of the larynx, and in relieving spasmodic
cough of a nervous or hysterical character. It is only
necessary to paint the mixture lightly over the painful

part, and allow it to dry. It never blisters, though it may
occasion a tingling sensation of the skin. For headache
it is also found an excellent application.

THE DURATION OF LIFE.

The following facts on the duration of life appear in the
Deutsche Versicherungs Zeitimg : In ancient Rome, dur-
ing the period between the years 200 and 300 a.d., the
average duration of life among the upper classes was 30
years. In the present century, among the same classes of

people, it amounts to 50 years. In the sixteenth century,
the mean duration of life in Geneva was 21.21 years ; be-

tween 181/j.and 1833 it was 40.68 years, and at the present
time as many people live tp 70 years of age as 300 years
ago lived to the age of 43.
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WATER AND ITS INHABITANTS.
The quality of water in relation to its fauna and flora

has been the subject of investigation by some of the
French Academicians. In 'substance, the results seem to
prove that water in which animals and plants of higher or-

ganization will thrive is fit to drink ; and on the other
hand, water in which only the infusoria and lower crypto-
gams will grow is unhealthy. If the water become stag-

nant and impure, aquatic plants of the higher order will

languish and disappear, and the half-suffocated fish will

rise near the surface and crowd together in parts where
there may still be a little of the purer element trickling in,

and if driven from these places they soon die. . Physa fonti-
nalz's will only live in very pure water ; valvata fizscznalzs in

clear water ; limncea ovata and stag?ialis and pianorbis mar-
ginatus in ordinary water ; and finally, cyclas cortiea and
bithynia zmftura'm water of middling quality ; but no mol-
lusk will live in corrupt water. Plants also exercise a re-

active influence on the quality of water. The most deli-

cate appears to be the common water-cress, the presence
of which indicates excellent quality. Veronicas and the
floating water weeds flourish only in water of good quali-

ty. The water plantain, mints, loosestrife, sedges, rushes,
water-lilies, and many others grow perfectly well in water
of moderately good quality. Some of the sedges and ar-

rowheads will thrive in water of very poor quality. The
most hardy or least exacting in this respect is the com-
mon reed, or fihragmites commicnis.

NEW PROPERTIES OF WALLS OF VESSELS.
In the last volume of Ltidwig 's Arbezten, Mosso publishes

the results of an elaborate investigation into certain vita)

phenomena exhibited by the vessels of excised organs
(kidney and liver) when traversed by a current of defibri-

nated blood. By means of specially-contrived apparatus,
the artificial circulation is kept up for any length of time
that may be desired ; the pressure in the afferent artery
being maintained at a constant level, while the varying
bulk of the organ, and the rapidity with which the blood
escapes from its efferent vein, are continuously recorded
by the graphic method. The following are the chief results
of theinquiry : 1. Stimulation of the kidney (even twenty-
four hours after its removal from the body) by a slowly-
interrupted constant current causes partial arrest of the
outflow of blood, owing to contraction of the arterioles.

2. If the current of defibrinated blood be stopped for a
time and then restored under the same pressure as at first,

the outflow is found to be more rapid than it was before
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the stoppage occurred. But the tonus of the vessels is

re-established after an interval proportionate to the
length of the previous interruption, and the outflow re-

turns to its previous rate. 3. Blood saturated with oxy-
gen traverses the vessels much more rapidly than that
which is charged with carbonic acid. 4. The addition of

a minute quantity of nicotine or atropine to the defibri-

nated blood causes a temporary retardation of its flow
;

larger proportions of these alkaloids dilate the vessels,

and quicken the current through them. 5. The tendency
of the organ to become cedematous increases with the
length of time since its removal from the body. No exu-
dation takes place through the capillary walls when the
organ is fresh ; after a time, however, considerable oede-
ma occurs, without any alteration in the vis a tergo. 6.

The above phenomena are manifested by the liver as well
as the kidney, notwithstanding the poverty of the hepatic
and portal vessels in muscular fibres. The above results

seem to show that many of the circulatory phenomena
which are commonly ascribed to the heart or the vaso-
motor centres, may really be of peripheral origin ; the
vessels themselves being endowed with a certain measure
of vital autonomy. (42)

ACTION OF GALVANISM ON THE THROAT.
The faculty of Jefferson Medical College, Philadelphia,

have recently conducted a series of interesting experi-
ments upon the body of an executed criminal, which have
revealed several novel and important facts in physiological
science. Dr. W. W. Keen, after dissecting the cords of the
neck which connect with the larynx, galvanized each in

turn. When the left cord was galvanized, this only re-

sponded, and the same was the case with the right. It

was found that there was no crossing of the cords from
one side to the other, and that the action of each was dis-

tinct and independent. The doctor also examined and
galvanized separately the external and internal intercos-
tal muscles (between the ribs), and found that their func-
tion was not uniform but different. Physicians have long
been at variance on this question, but the present discov-
ery seems to settle the matter, since it proves that the
external muscles are for expiration and the internal for
inspiration. It has been believed by some that, by the
application of galvanism, vitality can in a measure be re-

vived. This impression is incorrect ; for while the appli-
cation of a battery to the cadaver from which life has
been extinct but a short time will serve to produce mus-
cular action, the result shows that only a portion of the
body, and not the brain, is excited by external power.
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HOW TO REDUCE EXTREME FATNESS.

The Practitioner gives the following means adopted by
a French gentleman with the most satisfactory results :

" M. Philibert, at once an observer and a subject of this

disease, at 26 years of age, weighed upwards of 340 lbs.,

and measured five feet around the waist. He consulted
Dr. Schindler, and the following rules were laid down for

him : To rise at 6 a.m. ; between 6.30 and 7, three glasses

of Kreuzbrunn water ; from 7.30 to 8, two eggs, a cup of

tea, and a morsel of bread; from 9 to 10, vapor-bath to

sweating, followed by friction with a glove, and a douche
of cold water; vapor-bath again to sweating, followed by
friction with a soft brush ; vapor-bath again, and excita-

tion of the skin by flagellation with a branch of poplar with
leaves on, followed by cold douche. After leaving the
bath, friction with vinegar ; to take a walk after the
bath. At 11 a.m., second breakfast, meat or fish, vegeta-
bles (haricot beans), half a bottle of wine, with a morsel of

bread. From 12 to 6, steady and severe walking exercise,

short of fatigue. At 6 P.M., dinner, cold meat, a compote,

half a bottle of wine, and a little bread. After dinner, an-
other walk. At 8 p.m., friction with soap. At 8.30, bed,
with cold compress to belly for a time ; also five pills con-
taining alkaline bases. This treatment was well supported
for five weeks with steady improvement, exercise being
more easily borne and sleep required less. The thirst,

which at first was excessive, diminished. Loss of weight
in six weeks, 35 lbs. M. Philibert then went to Marien-
bad, and then to Fontainebleau, where he tried the raisin

cure. At neither of these places did he take any vegeta-
ble (legume) or raw fruit. In four months his weight had
fallen to 260 lbs., and as the improvement continued, he
now, five years after commencement of treatment, weighs
only 190 lbs., and his general health is excellent."

A NEW ARGUMENT FOR TEETOTALLERS.
Dr. Hitchcock suggests a new raid on the liquor deal-

ers, for causes which will add a novel argument to those
already urged by total abstinence advocates. The vital
statistics of the United States, he says, show a mortality
of from 7 to 16 per cent traceable to "the use of alcoholic
drinks. In New-York, $56 a year for each inhabitant is

spent for such beverages, by which life is shortened 28
per cent. Each State should ascertain, by a commission,
how much loss it suffers from the traffic in liquor, and
should assess that loss on the dealers equitably according
to their sales.
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THE HORSE DISEASE.
The anthrax epizootic was the subject of a recent valua-

ble paper by Mr. Law, of Cornell University.

The most universally acknowledged causes of the mala-
dy in animals are : Plethora, or a state of the blood high-
ly charged with organic elements ; an impervious soil or
subsoil ; a very rich surface soil ; inundations ; a period
of heat and dryness calculated to foster the decomposition
of organic matters to a great depth in the ground, and
great contrast between the day and night temperatures

;

and in one case all coincided to produce one of the most
malignant types of the disease. It may be added that,

while this affection is communicable to all animals by in-

oculation, it can scarcely be said to spread in any other
way, and is therefore to be looked upon as essentially an
enzootic disease. We must go to such places as the inun-
dated margins and deltas of large rivers, dried-up lakes
and marshes, or the rich and pestilential Russian steppes,
to find any approximation to the disastrous outbreaks in

man and beast which blacken the history of past ages.
It only remains to be noted what was done to check the

disorder. One hundred of the best steers were turned on
a higher pasture with a gravelly subsoil. The remainder
were of necessity left in the higher of the two meadows
formerly occupied, but were fenced out from the swamp
and lower meadow where the clay approached to the sur-
face. All of both herds were fed with hay and watered
with a solution of carbonic acid and bichromate of potas-
sa. The fifty sick bullocks took small doses of nitro-mu-
riatic acid and bichromate of potassa by the mouth, and a
solution of sulphate of quinia, iodide of potassium, and
bisulphite of soda hypodermically, each repeated twice
daily. The result was that of fifty animals seriously ill

only two died, and the rest made a prompt and perfect re-

covery.

TREATMENT OF CATARRHAL JAUNDICE BY
ELECTRICITY.

Dr. Gerhardt, of Berlin, first determines the position
of the gall-bladder by percussion at the free border of the
liver. This can often be detected by a small, rounded
prominence at the inferior convexity of the liver, and can
be easily made to project. The electrode of a strong in-

ductive electric machine is applied at this point, while the
other electrode is applied at the other side of the median
abdominal line. Almost always, when the current is pow-
erful, a gurgling sound can be heard, and very often the

faeces resume their natural color, and the cure is effected.
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THE TREATMENT OF HYDROPHOBIA.
The French Journal des Connaissance Medicates relates

that a man, 43 years of age, having been bitten by a mad
dog, was cauterized with a red-iron four hours later.

A month passed without any distressing symptoms, but

at the end of that time he began to complain ot epigastric

and pharyngial constriction, and was very much cast

down. Recourse was had to chloral in doses of about six-

ty grains, which succeeded twice in affording a good
night's rest ; but the third time it remained without ef-

fect. The patient experienced great anguish, his voice

was hoarse ; he had tetanic contractions in the arms,

neck, and breast, and expressed great fear, accompanied
with hallucinations. In the morning he was utterly dis-

couraged.
They then administered sixty grains of bromide of potas-

sium, which gave a quiet night, with a great improve-
ment on the following day. Another dose of about sev-

enty-five grains was given with equal success ; all convul-
sive motions had disappeared.
The medicine being suppressed, the convulsions began

again a week later, when bromide was again administered
to the amount of about ninety grains, which completed
the cure. This remedy is readily tried, and we shall be
glad to hear of any results that our readers can communi-
cate.

DOGS AND BOOKS AS VEHICLES OF DISEASE.
A case of scarlet fever has recently happened in Eng-

land, in which the disease was communicated to two chil-

dren by a dog. It is believed that the animal, which had
been the constant companion of a scarlet fever patient,
had had its hair impregnated with contagious matter.
This suggests the possibility of dogs, cats, and other
household pets transferring the malad)*- from one house
to another, and renders it advisable to keep them
out of the way during prevalence of the fever. Another
little considered source of disease may be books in public
libraries, particularly volumes which are freely circulated,
and which can not be prevented from reaching the hands
of patients afflicted with contagious diseases.

SCIATICA.
The treatment of sciatica is based on the view that it is

usually due to malaria or syphilis, and for this purpose
quinia is first given to the extent of sixty grains in twen-
ty-four hours, followed the succeeding day by thirty or
forty grains. If this fails to benefit, antisyphilitic treat-
ment usually proves effectual. (95)
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CRIME THE RESULT OF AUTOMATISM.
A striking analysis of the mental status of the criminal

classes, which seems to occupy a middle ground between
the theory of morbid impulse of Dr. Hammond and Pro-

fessor Huxley's ideas as to the automatism of all animals,

has recently been made by Dr. Despine and confirmed by
Dr. Thomson, resident surgeon of the General Prison for

Scotland.
Dr. Despine arrives, after a thorough search of court

records, prison statistics, habits of individuals, and of all

other possible and available sources of information, at a
belief in the entire absence of a moral sense in the crimi-

nal class. He says that free will, which in the normal man
is only controlled by a sense of duty, in the criminal has
no such counterbalance, this sense being wanting. His
acts are therefore mentally automatic, the result of the
strongest instinct, appetite, or passion prevailing at the
time. Although intellectually cognizant of the moral stan-
dards of society, the criminal yields to natural passion or
appetite, unrestrained and unreproached by any feeling
of impropriety. Hence the remarkable sang froid seen in

hardened offenders under the most trying circumstances,
and the superficial character of any apparent reformation
or conversion.

CRYSTALS OF FAYALITE FROM A FURNACE
CINDER.

At one of the meetings of the Manchester Philosophical
Society, Mr. William H. Johnson, B.Sc, showed two re-

markable pieces of iron cinder, from a furnace in which
iron is reheated The samples showed on one side small
dark prismatic crystals, which appeared to have been
formed in a cavity of the cinder as it cooled in the cinder
bogie. The reverse side of one of them had formed the
wall of a second cavity ; its surface was, however,
smooth, black, shining, and studded all over with the
sides of oblong jet-black crystals unusually iridescent. He
remarked that probably these crystals were fayalite, an
iron chrysolite, a mineral found in the Mourne Mountains
in Ireland, which is sometimes iridescent, and whose
chemical composition is represented by the formula Fe 2

Si0 4 . They are the more worthy of notice from the rare
occurrence of crystals in mill-furnace cinder.

WOOD-SORREL IN EPITHELIOMA.
The dried extract of wood-sorrel has been used as a

dressing in epithelioma, and found tq be more serviceable
than any thing else in relieving the pain.
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SILICA IN CANCER.
Mr. Fawcett Battye narrates his experience with an

entirely new remedy in cancer. This is silica, powdered
ve^ fine, and administered internally twice or thrice a
day, in one-grain doses, combined with a third of a grain
of morphia. He found it to diminish the pain in a marked
degree, and by the tenth day to disperse it altogether.
He does not precisely claim, however, that the patients
recovered. They were relieved and benefited ; and when
they took it continuously, the disease was retarded. No
satisfactory explanation of its action is advanced. (151)

THE FINANCIAL EQUIVALENT OF DISEASE.
A remarkable paper on this subject was laielyread by

Dr. Benjamin Lee, before the Health Association. The
object was to determine the loss sustained by the city of
Philadelphia in dollars and cents through the epidemic
which occurred there in the winter of 1 871-2. Dr. Lee
calculates the loss by diminution of travel and traffic on
the railways, and loss to hotels, to merchants, and to busi-

ness generally. He also computes the loss due to sick-

ness and diminished production and by death. H6 sum's
up his calculations as follows; Expenses incurred in care
of sick, $203,879; loss by sickness (time), $1,072,065 ; loss

by disability (time and expenses), $io,ooo,oco; loss by
death (based on estimate of value of a life to society),

$5,013,000 ; burial expenses, $74,420 ; total, $16,363,364. As
the epidemic was due to neglect of sanitary precautions,
and might have been prevented by judicious sanitary le-

gislation, the above represents in cash the money equiva-
lent of the disease, which was wholly lost to the commu-
nity.

SCARLATINA AN EPIDEMIC.
The views of Dr. Alfred Carpenter, published some

three years since in the Lancet, upon the subject of scarlet

fever, ascribing to that disease an epidemic character, are
strongly indorsed in a recent issue of the Medical and
Surgical Reporter. The editor maintains that not only is

the disease infectious in the full sense of the term, but
also that the malignity of the infection is something
frightful. xArticles of clothing worn by patients retain a
dangerous character for over a year, as do walls, furni-
ture, and in fact every thing that has been in the vicinity
of the disease and in its spread. The secretions of the
body, epidermic scales, and excreta are active carriers of
the pestilence.
Thorough ventilation and disinfection are the best

means for destroying the poison. Clothing, bedding, etc.,
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should be submitted to a dry heat of 220 Fahr. for several
hours, and then soaked in a mixture of 1 pound hypo-
sulphite of soda, 2 ounces sulphuric acid, and 8 gallons of

water. Rooms should be purified by burning sulphur,
and the patient thoroughly cleansed before having inter-

course with other people.

OXYGEN AN ANTIDOTE FOR PHOSPHORUS
POISONING.

MM. Threinesse and Casse have found that injections

of oxygen into the veins neutralize the toxic effect of

phosphorus. The gas must be pure, and free from all

admixture with air, and must be introduced very slowly.

The precise apparatus used is not described ; and it ap-
pears that the quantity of gas required is very large, seve-
ral cubic feet being administered to an animal weighing
twenty pounds. The results, however, were in every way
successful.

MELANOSIS.
There was recently present in Roosevelt Hospital, N.Y.,

quite a rare case of melanosis. The patient is covered
over the entire body with a discoloration of a dark slaty

hue. There are also tumors beneath the skin, situated
on the face, body, and extremities. The disease first ap-
peared about a year ago, and advanced rapidly to the
state it has now reached. Occasionally the melanotic tu-
mors break down and suppurate. There is no history of

hereditary cancer, or of syphilis. (95)

IMPROVED GYMNASTIC APPARATUS.
Horace S. Carley, New-York City.—This consists of a

grooved wheel with a handle pivoted to each side, mounted
on a rope stretched horizontally. The handles hang down
each side for the performer to suspend himself by to per-
form his feats,and at the same time propel himself along the
rope. The performer may mount above the wheel, either

on the rope or on the ground, turning the handles up-
ward and the stirrups downward, and thus ride on the
wheel.

According to Dr. Schuller, of London, the bad effects

of chloroform on the pia mater are neutralized by nitrate
of amyl. This substance, it is stated, even in cases of

complete anaesthesia, arrests suffocation, re-establishes
normal respiration, and allows the pulse to regain its vi-

gor. This, if demonstrated beyond doubt by further ne-

cessary investigations, will be an important discovery,
since it tends to neutralize the serious danger which now
in many instances attends the use of chloroform.
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HEIGHT OF HUMAN BEINGS.
M. Silbermann draws proof of the equality of the sexes

from a somewhat novel mode of studying the human spe-

cies. He finds that the average height of the individual

in France, male and female, is 1.60004 metres, when stand-

ing with the arms hanging by the side, and two metres
when the arms are extended above the head. Two per-

sons lying extended would measure four metres, which is

to the earth's meridian as 1 to 10,000,000, precisely as one
metre is to the earth's quadrant as 1 to 10,000,000. Four
metres therefore, or the average measure of a wedded
pair, he calls the base of the harmonic proportions of the
human race, in which woman fills one half the measure
and therefore is by right equal to man. A more interest-

ing result of M. Silbermann's measurements and studies

is his conclusion that the average height of the human
race has not changed since the Chaldean epoch, four
thousand years ago. This strangely confirms the view of

the substantial identity of the races in which the family
of man is now divided with those which existed in the be-
ginning of the historic period. (116)

ANCESTORS OF THE BRITISH.
Mr. Mackintosh believes that the inhabitants of diffe-

rent parts of England and Wales differ so much in their

physical and mental characteristics that many tribes must
have retained their peculiarities since their colonization
of the country, by remaining in certain localities with little

mutual interblending, or through the process of amalgama-
tion failing to obliterate the more hardened characteristics,

The first type noticed was the Gaelic. In Caesar's time
probably ihe great mass of the people of Gaul were com-
paratively dark in complexion and small in stature ; and
the race characterized by Csesar as of tall stature, reddish
hair, and blue eyes, were most likely German colonists of
Gaul. There still exists in England, Wales, and Ireland,

a distinct race, possessed of some of the mental characte-
ristics anciently attributed to the Gaels. In mental Cha-
racter the Gaels are excitable, and alternately lively and
melancholy. The Gael is also by temperament an excel-
lent soldier, but he needs to be commanded by a race
possessed of moral determination, tempered by judgment
and foresight. Another characteristic of the Gaelic race
is sociability.

In North Wales there are several distinct ethnological
types, but by far the most prevalent is the type to which
the term Cymrian may be applied. The Cymri appear to
have entered Wales from the north. They are an indus-
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trious race, living on scanty fare without murmuring. Mr.

Mackintosh gave a minute description of the physical and
mental peculiarities of Saxons, and showed the difference

between Saxons and Danes. With Worsaae. he believes

that the Danes have impressed their character on the in-

habitants of the north-eastern half of England. He
shows that between the north-east and south-west the

difference in the character of the people is so great as to

give a semi-nationality to each division. Restless activi-

ty, ambition, and commercial speculation predominate in

the north-east ; contentment and leisure of reflection in

the south-west. The settlers of New-England were from
the south-west, and a large proportion of our New-England
surnames are still found in Devon and Dorset. There is a

small village called Boston, near Totnes. and in its imme-
diate neighborhood a place called Bunker Hill.

EXPERIMENTS ON THE SENSE OF TASTE.

In a communication to the London Physical Society on
the subjective sensations of taste, Dr. Stone called atten-

tion to two simple experiments, the first of which consists

in applying a strong dilution of nitric acid to the root of

the tongue by sucking it through a fine glass tube. If

pure water be swallowed immediately after this, a sweet
taste is produced. The author compared this effect to the
complementary images seen in the eye after gazing at a
powerfully illuminated body. He then adverted to the
taste of the galvanic current. In the well-known experi-
ment wilh pieces of zinc and silver, the zinc is actually
dissolved in the saliva. But if one pole of a strong batte-
ry (ten Grove's cells in this case) be applied to the nape
of the neck, and the other brought to the forehead, besides
the flash of light, a strong taste is experienced of a metal-
lic character. It disappears on breaking contact ; and for
this reason, as well as from the fact that the tongue is not
in the direct line of circuit, and also that there is no sub-
stance in the saliva likely by decomposition to cause me-
tallic deposition, it could hardly be referred to chemical
action, but must result from direct stimulation of the sen-
sory apparatus. Dr. Stone thought that a glimpse might
thus be obtained of some correlation between the modus
operandi of hearing and sight and that of taste. In the
first case, a supplementary and automatic sensation, in

the second the effect of a metallic solution, both entirely
subjective, were excited without the presence of any sapid
substance. The explanation may be that both classes of
phenomena are due to molecular motion. (yy)
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A THEORY CONCERNING SLEEP.
Our existing knowledge about the physiology of sleep

does not go much beyond the fact that the phenomenon
in question is invariably associated with a comparatively
bloodless condition of the brain. Pfluger attempts to

take us a step farther by constructing an elaborate hypo-
thesis of a physico-chemical order (Pfliiger's Archiv, x. 8,

9). Starting from the view that the functional activity of

any organ, and more especially of a nerve-centre, depends
upon a disassociation of living matter, which is itself only
a modified form of albumen, the author goes on to specu-
late that the chemical potential energy which is used up
in the formation of every molecule of carbonic acid is

transformed into heat. In other words, the atoms of

which this molecule consists are thrown into a state of
very active vibration. These intramolecular explosions
are propagated in all directions along the nerves to the
muscular and glandular systems, which are in structural

continuity with the nerve-centres. Frogs, deprived of

ox3>-gen, are thrown into a state of apparent death, pre-
cisely similar to sleep ; from this they maybe roused by a
fresh supply of oxygenated blood. A certain proportion
of intramolecular oxygen in the nerve-centres is thus es-

sential to the waking state, since it enables a given num-
ber of explosions to occur in a unit of time at a given tem-
perature. But, during the waking state, the energy of

chemical affinity is used up much faster than the intra-

molecular oxygen of the gray matter of the brain can be
replaced ; consequently the formation of carbonic acid

steadily diminishes, and when the number of explosions
per unit of time sinks below a certain minimum, sleep en-

sues. The entire energy of the brain is never really used
up ; but it sinks to a point at which, in the absence of all

external stimuli, it is incapable of maintaining functional
activity. This theory may be so developed as to explain
most of the phenomena of ordinary sleep, such as its peri-

odicity, etc. The author likewise attempts to bring the
winter sleep of hybernating mammals, and the summer
sleep of tropical amphibia, into harmony with it.

THE RATE OF GROWTH IN MAN.
The most rapid growth takes place immediately after

birth ; the infant in the space of a year grows about two
decimetres. The increase in size diminishes gradually as
its age increases, up toward the age of four or five years

;

when about three, it attains half the size which it is to be-
come when full grown. When from four to five years of
age, the increase in size is very regular each year up to
sixteen years, that is to say, up to the age of puberty

;
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this annual increase is nearly fifty-six millimetres. After
the age of puberty, the size continues to increase, but fee-

bly ; when from sixteen to seventeen years old, the indi-

vidual increases four centimetres (.60 inch). In the two
years following, it increases only one inch. The total in-

crease in size of man does not appear to be entirely ter-

minated when he is twenty-five years old. The mean size

is a little larger in cities than in the country. (78)

ONE-SIDED DEVELOPMENT.
In an article entitled " Lop-sided Generation," pub-

lished in the Journal of Anatojny and Physiology, Dr. Hol-
lis points out the existence of the habit of using the right
hand in preference to the left among those people whose
monuments date from the remotest antiquity. What is

the reason of this almost universal fact ? The author
turrts to the anatomical mechanism of the human body
for an answer. It is known that the right lung, liver-

lobe, and limbs exceed in size those of the left side, in-

volving, of course, a greater amount of tissue-structure,
and a larger supply of nerves and blood-vessels for their
nutrition. A person walking in a dense fog figures with
his feet the segment of a circle ; and, if he is right-hand-
ed, he takes a direction to the left, because the right leg
naturally takes a longer stride. The left side of the brain
is larger than the right ; it has been shown that the power
of verbal articulation in the right-handed is confined
to a certain convolution on the left side ; and hence we
arrive at the fact that in speaking and thinking we use the
left side of our brain, this being the result of dextral edu-
cation. Amnesia and aphasia in right-handed men indi-

cate disease of the left brain. Hammer-palsy and writer's

cramp show the results of excessive working of the left

brain. Dr. Hollis insists on the necessity of adopting a
system of education which will give an equal prominence
to both sides of the brain in all intellectual operations.

PREVENTION OF CONTAGION FROM TYPHOID
FEVER.

Dr. Cousot, of the Royal Academy of Medicine of Bel-
gium, explains the means to be taken to prevent its con-
tagious effects, and among these, phenic acid and coal-tar
occupy a prominent place. Both are active disinfectants,

and the acid, mingled with water to a hundredth or a
thousandth per cent, is efficacious for sprinkling, for de-

odorizing, and for washing. The use of these remedies,
combined with strict cleanliness, is so beneficial that in

districts which formerly were never free from typhoid
not a case has occurred during three years.
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MILK.
By A. H. Smee.—The author found that, although milk

taken from herds of cows exhibits great uniformity in

composition, yet the milk from individual cows is liable

to considerable variation ; moreover, it is possible for

good average milk to be watered to a limited extent with-
out detection. He observed, also, from a comparison of

the milk from cows fed on ordinary meadow grass and on
grass from a sewage farm, that in the latter case the milk
went putrid after thirty-six hours, and the butter became
rancid rapidly compared with that made from the milk of

cows fed on ordinary meadow grass. These effects were
more apparent in spring than in the latter part of the
summer. On three or four occasions, also, he noticed
that when the milk of cows fed on sewage grass was
placed on a dialyser, the casein passed through the mem-
brane, from which it would appear that the casein existed
in these milks in a modified form. He then proceeded to
notice the outbreaks of typhoid fever which had occurred
at various places owing to sewage water having been used
to cleanse the dairy utensils, or to reduce the quantity of

rich milk to the lowest standard allowed by law,

showing how important it was that there should be a sup-
ply of pure water to every dairy. Moreover, milk which
had been exposed to sewage-gas from an untrapped drain,

although on analysis it appeared to be unaltered in com-
position, yet when distilled at a low temperature (160
Fahr.) it yielded a distillate which had a very offensive
smell. It also caused intense headache, which was fol-

lowed by diarrhoea. He also examined the milk of cows
suffering from foot and mouth disease and from milk
fever, and thought that the methods employed by public
analysts were not sufficiently delicate to detect the slight

physiological changes which may take place in so com-
plex a fluid as milk.

TEMPERATURE OF THE BODY IN DISEASE.
The normal surface temperature of the human body, in

temperate climates, is about 98.5 , any persistent variation
from this, whether by depression or by elevation, indicating
disease. In the tropics, the normal temperature is one
degree higher. Hitherto it has been supposed that, when
in fevers the temperature rises over 108 , recovery is im-
possible, unless a reduction is effected by the cold bath.
The Lancet gives an instance of recovery where the ther-
mometer indicated a temperature of over 122 in the armpit
of a patient suffering from injury to the spine. The history
of this extraordinary case is as follows : On September
5th, 1874, a young lady met with an accident in the hunt-
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ing-field, whereby two ribs were fractured ; at the same
time she complained of pain in the back. A surgeon,
Mr. J. W. Teale, Avas soon in attendance. A few days
after the accident the temperature was 101 , but, in the
space of a fortnight, it became normal. The fractured
ribs united, but pain and tenderness still existed over the
sixth dorsal spine. On October 3d, the temperature rose
to ioo°, and then to 101 ; and it still continued to rise in

spite of the application of ice-bags to the spine, till, on
November 6th, it was 106 . After many fluctuations, the
temperature, on the 13th of November, reached the as-

tonishing height of 122, the index of the thermometer
becoming buried in the bulb at the top of the instrument,
which registered only up to 122 . During that day there
was a fall of 8°, but, in the evening, 122 was again reached.
As a general rule, an increase of i° above the normal

temperature is attended with an increase of ten beats of
the pulse per minute. In the present case, the pulse ap-
pears to have been the same (120) at 122 as at 108 . The
normal temperature was not reached till January 10th,

and, during the space of seven weeks, it never fell below
108 . We must add here that every precaution was taken
against error in the indications of the thermometer. No
fewer than seven different instruments, made by Harvey
& Reynolds, were used, of which four had received cer-

tificates of correctness at Kew. Further, they were in-

spected by two or three trustworthy witnesses beiore and
after each application, and the results were always imme-
diately recorded in writing. Sometimes, when the ther-
mometrical readings were highest, the hands, feet, and
forehead were icy cold, and the patient felt as if " her
blood was on fire." {yj)

VALUE OF VACCINATION.
The books of the Montreal General Hospital for the

last twelve months give good evidence of the value of

vaccination. Of the small-pox patients, fifty-five had not
been vaccinated, and among these the mortality was
twenty-eight, or fifty per cent. Among those who had
been vaccinated and had two good marks on the arm,
there were only four deaths, and of seven patients who
had more than two good marks all had only the mildest
form of disease, and made a rapid recovery. The gradation
is continued to the end by two patients who had been
successfully revaccinated and had the disease after all.

Their symptoms were so light that, except as a measure
of sanitary precaution, they might have been permitted
to pursue their ordinary avocations.
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THE PERCEPTION OF TASTE.
New investigations on this subject have been made by

Messrs. Vintsgau and Honigschmied. They employed a
small canula from which a minute brush, supported on a

wire and having a surface of about one square centimetre,
could be protruded loaded with the sapid substance.
Close to the back of the brush was a second wire, and the
contact of the two closed an electric current which re-

corded the instant on a Ludwig's kymographion. The
subject of the experiment recorded the moment of per-

ceiving the taste on the same instrument by a movement
of the hand. Bisulphate of quinine, salt, sugar, and phos-
phoric acid were used, and it was found that only a few
experiments could be made at one time, as the impression
quickly began to remain even though the mouth was well
washed. This was especially true with the acid. Honig-
schmied proved to be unusually sensitive to impressions
on the tip of the tongue. The time elapsing between the
contact of the substance and the perception of the taste

was with him, in decimal parts of a second : salt, 0.1598 ;

sugar, 0.1639; acid, 0.1676
;
quinine, 0.2351. The extreme

differences between individuals is shown by the fact that
one gentleman required 0.993 second for the perception of

quinine, and some persons were even unable to distin-

guish between the substances applied.

ANTISEPTICS AND INFUSORIAL LIFE.

M. Parmille points out that, according to the investi-

gations of Calvert and others, charcoal, lime, and perman-
ganate of potash, contrary to the received opinion, facili-

tate rather than hinder putrefactive changes, and actually
favor the formation of animalcules. Charcoal, when em-
ployed for the purification of water, undoubtedly absorbs
offensive gases, and removes dissolved flavoring and co-
loring matters. But upon living animalcules and their
germs it has no destructive effect—if any thing, rather
promoting their development. Water containing a known
amount of " albuminoid ammonia," when experimentally
filtered over animal charcoal, has been found, on analy-
sis, worse than before. M. Danaim found that treatment
with charcoal increased the poisonous qualities of putrid
blood ; the explanation offered being that absorption of
the gases dissolved in the liquid removed an obstacle to
the development of the infusoria. Permanganate of pot-
ash is likewise without effect on living organisms, al-

though it rapidly destroys the dead organic matter. The
author considers carbolic, or, better stiil, cresylic acid, as
the only agent which extirpates these animalcules.
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THE AFTER-DINNER NAP.

It must be understood, remarks the Sanitary Record,
that repose does not include, the excess of repose, sleep.

Whether from the diminished amount of oxygen absorbed,
or from the torpidity of even reflex and unconscious nerve
action during sleep, digestion is certainly very much re-

tarded by it. And, moreover, sleep taken while the sto-

mach is full is unrefreshing, excites abnormal feverish-
ness and perspiration, and in some cases seems almost a
sort of coma. We can judge how little it contributes to
health by the confusion, languor, and sometimes headache,
which are experienced on waking. It is especially the
young who seem to suffer from sleeping after dinner.
Old persons can often do it with impunity ; whether it is

that the digestive fever is less strong in them, and the
circulation less irritable, or, perhaps, from the mere
force of habit, they have got inured. But some ancients
tell us that their night's sleep is sounder for not resisting

a nap in their chair at this time. It is difficult, however,
to credit this idiosyncrasy, and it may generally be set

down as one of the fallacies of laziness.

EFFECT OF ACID VAPORS ON HEALTH.
Dr. Angus Smith, inspector, says that it maybe taken

for granted that where trees flourish there also man is

uninjured by acids such as are given out by chemical
works, the effect on vegetation being more striking than
upon human beings. The conclusion is that gases from
chemical works are hurtful to the health ; nor can they,
on the other hand, be said to be curative in certain dis-

eases, as so many suppose. In collating, the statistics of
a district peculiarly exposed to the fumes from alkali

works, Dr. Smith was struck with the following points :

1. That bronchitis was not high. 2. That scarlet fever,

which gases might be supposed to disinfect, was very
high whilst whooping-cough, often thought to be bene-
fited by the fumes, was low.

GELATINE POULTICE.

A new gelatine poultice has been reported before the
Academy of Medicine, Paris. Two layers of wadding, on<\

over the other, are saturated with a decoction of commor.
Irish moss gelatine. They are then submitted to heavj
pressure, and dried by fire-heat. They resemble card
board when finished, and, on soaking in warm water, swell
up, and make a soft, pulpy poultice, that is said to be
very satisfactory to both patients and physicians.
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RESTORING THE DROWNED.
A new mode of resuscitating drowned persons and

others suffering from asphyxia consists in placing the pa-

tient on his back with the arms extended. A roll of

clothing is then laid below the false ribs so as to throw
their anterior margin into prominence. The operator
then kneels astride the patient, placing his hands so that
the balls of the thumbs rest upon the false ribs, while the
fingers fall naturally in the depressions between the ribs

on each side. An assistant holds the tongue of the pa-
tient, and the operator, with his elbows firmly pressed
against his sides, throws his whole weight forward, by
which the false ribs are pressed upward and inward, pro-
ducing great motion of the diaphragm, and displacement
of the contents of the lungs. Suddenly raising his body,
the operator allows the false ribs to return to their posi-

tion, producing a corresponding movement in the dia-

phragm and inrush of air. By keeping up rhythmic move-
ments of this kind artificial respiration is produced.

REAL AND APPARENT DEATH.
Dr. Ange-Monteverdi suggests as an easy, prompt,

and certain method of distinguishing real from apparent
death, the subcutaneous injection of a small quantity of
liquor ammonias, the strength of which should be consi-
derable. When injected into the living body, even dur-
ing the last hours of life, ammonia causes the appearance
of a spot of a deep red or purple color, which forms more or
less quickly according to the rapidity of the circulation.
If the fluid be injected after death no change in the color,
or only a darkening of the skin's natural color, is pro-
duced. If injected into the skin of a person in perfect
health, a severe burning pain is experienced, and a small
blister rises in the centre of the spot. Dr. Ange further
says of this test, that no harm beyond the formation of a
small eschar appears to result from the injection, and all

traces vanish in the course of a fortnight.

GROWTH OF PLANTS WITHIN THE EGG.
Prof. Panceri's observations and experiments on the

production of cryptogamic vegetation in eggs are inte-

resting, from their bearing on the question of sponta-
neous generation. At Cairo, an ostrich-egg was given
him which was still fresh, the air-space having not even
been formed. He soon, however, noticed the appearance
of dark blotches within the shell, and, having broken it

to ascertain the cause, he found that they were produced
by the growth of minute fungi. The partisans of sponta-
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neous generation look on such cases as that as an argu-
ment in their favor, supposing the shell of an egg to be
quite impermeable to germs derived from without. Pan-
ceri, on the contrary, has found that the unbroken shell

of an egg is permeable to liquids, and that these may in-

troduce germs into the interior. He has, in fact, actually
inoculated uncontaminated eggs with a fungus obtained
from the interior of one in which it had made its appear-
ance in a way seemingly so mysterious, and which he had
cultivated in egg albumen.

CURIOSITIES OF THE EAR.
In the German Medical Centralblatt attention is called

by M. Urbantschitch to the fact that, if a watch, e.g., be
held at a little distance from the ear, the ticking is not
heard uniformly, but there is a swelling and diminishing
of the sound. If held at such a distance as to be scarcely
audible, the ticking will come and go, being at times per-

ceived distinctly, but at times becoming wholly inaudi-

ble, as if the watch were being moved to and from the
ear. This variation in perception is not always gradual—
it is sometimes sudden. The same holds good for other
weak sounds, as that of a weak water-jet or a tuning-fork.
Since breathing and pulsation have not the least influence
on the phenomenon, the author considers the interrup-
tions of the sensation must be attributed to the organ of
hearing itself ; our ear is unable to feel weak acoustic sti-

muli uniformly, but has varying times of fatigue. To de-
cide finally where the seat of the peculiarity lay, M. Ur-
bantschitch made both ear-passages air-tight and applied
a tuning-fork and a watch to the head. The sounds
seemed not continuous but intermittent. The cause must
therefore be in the nerves of hearing.

VENTILATION OF SLEEPING-ROOMS.
The best way to ventilate a room is by lowering the

upper sash of the window and raising the lower one.
Bedrooms in particular should be supplied with fresh air

in this manner, so that those using them may rise in the
morning refreshed by sleep, rather than enervated and
weakened by confined and necessarily impure air.

A NEW TONIC.
A new tonic medicine, stimulant to digestion, and hav-

ing a marked action on the liver, is mentioned in the Me-
dical Press. It is called boldo, and is obtained from the
boldu, a tree which grows in Chili. One gramme of the
tincture excites appetite, increases the circulation, and
acts on the urine, which gives out the peculiar odor of
boldo.

21
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THE RED CORPUSCLES OF THE BLOOD.
The fluid part of the blood is almost as colorless

as water. The red color is produced by red corpuscles,

which float in the fluid in such quantities that it ap-

pears to be red throughout. These corpuscles, or little

bodies, which owe their color to the presence of iron, are

in shape something like a silkworm's egg, but are so small

that they can be distinguished only with the aid of a micro-
scope. Their number varies with the state of health, and
sometimes they are so few that great paleness of the skin
is the result, and the health is weakened. Some observ-
ers are of opinion that the number of corpuscles varies

with the rise and fall oJ" the barometer ; but of this there
is no sufficient proof. But it is a fact that a French phy-
siologist has devised a method by which the corpuscles
can be counted. Hence regular daily observations on
the condition of the blood and, consequently, of the
health, can be carried on under different circumstances.
M. Malassez, the physiologist referred to, has made his

observations after repose, after exercise, after food, after

baths, and in town and in country. Exercise increases
the numbert of red corpuscles, and at the same time the
fluids of the body are diminished by perspiration. In
country air, the number is much larger than in town air,

and is larger also in winter than in summer.
The effect of baths has not yet been satisfactorily ascer-

tained ; but taking the general result, it is clear that this

method of diagnosis may become of importance in the
hands of medical practitioners.

A MODE OF COUNTING THE WHITE AND RED
BLOOD-CORPUSCLES.

The Medical Titnes and Gazette gives the following ac-

count of M. Malassez's mode of counting the number of

corpuscles in blood :
" He draws the blood into a peculiar

kind of pipette, in which he dilutes it with a hundred
parts of an indifferent liquid, so that its constituents may
be as equally distributed as possible. The liquid he uses
consists of one volume of a solution of gum of specific

gravity 1020, and three volumes of a solution containing
equal parts of sodic sulphate and sodium chloride, also of
specific gravity 1020, to which one drop of a concentrated
solution of sodic carbonate may be added. The diluted
blood is transferred from the pipette into a fine capillary
tube of elliptical section, whose dimensions are accurate-
ly known ; this is brought directly under the object-glass
of the microscope, and the corpuscles are then counted
by means of a micrometer eye-piece. In counting the
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white corpuscles the blood is only diluted fifty times in-

stead of a hundred, and a longer capillary tube is used
than in the case of the red corpuscles. To count the lat-

ter it is not necessary to use a tube longer than twice the
breadth of the field of the microscope, whereas for the
former it is better to use one about ten times as long.

The number of corpuscles thus counted gives what the
author calls 'the actual richness of the blood,' i.e., the
number of blood-cells in a unit of volume. To determine
the 'relative richness' in the two kinds of corpuscles for

any particular blood, their number must be estimated se-

parately, and then their relative percentage calculated.

M. Malassez has already obtained the following results by
his method : He finds that while the number of red blood-
cells is uniform throughout the arterial system, in the
venous it varies with the kind of organ from which the
blood comes. Thus there is an increase in their number
in the veins of the skin and muscles, especially during
muscular action. There is also an increase in the blood
from the secreting glands ; but, curiously enough, this is

most pronounced, not during secretion, but when the or-

gan is at rest. The red corpuscles in the splenic vein are
most numerous when digestion is going on ; whereas, in

the intestinal veins, they are diminished at that time, and
increased during fasting."

PUTREFACTION ARRESTED BY PRESSURE.
A communication to the Paris Academy of Sciences,

by M. Paul Bert, on the " Influence of Air-Pressure on
Fermentation,'' states that a piece of meat placed in oxy-
gen, with a pressure of twenty-three atmospheres, re-

mained from July 26th to August 3d without putrescence
or bad odor. It consumed in that time 380 cubic centime-
tres of the gas. A similar piece, suspended in a bell-glass

full of air at the ordinary pressure, acquired a bad smell,

consumed all the oxygen, amounting to 1185 centimetres,
and was covered with mould. Another trial was made
with oxygen at a pressure of forty-four atmospheres ; no
oxygen was absorbed between December 19th and Janu-
ary 8th, and no bad odor was exhaled. M. Bert could eat
cutlets preserved in this way for a month, and found them
only a little stale in flavor. After being exposed to
air at this pressure, allowing an escape so that only nor-
mal pressure remained, the meat suffered no damage, pro-
vided the bottle was well corked, so that no external
germs could enter. Thus it appears that the micro- fer-

ments which caused fermentation can be killed, when
they are moist, by a sufficient tension of oxygen*. Fer-
mentations of milk and wine are arrested by high pres-
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sure, and fruits keep sound. Diastase continues to act

as a ferment, and bodies of this description preserve their

properties indefinitely if retained under pressure.

A CURE FOR SEA-SICKNESS.
By Dr. Crochley Clapham.—With respect to Dr.

Chapman's spinal ice-bags, I can report favorably of their

use in sea-sickness, when procurable ; but people will not

or can not provide themselves with these articles, nor
will ship-owners supply them in any number, and no-

thing can be more futile than attempting to treat twenty
or thirty sea-sick people with one or two ice-bags.

As to the proximate cause of the malady, I entirely

agree with Dr. Chapman that it consists of an undue con-

gestion of the vessels of the spinal cord. On this point I

had an excellent opportunity of drawing some conclusions

from a post mortem which I was fortunate enough to make
while acting as superintendent of the Government Civil

Hospital at Hong-Kong, in 1874. The case was that of a

Chinaman who had been killed, while in the very act of

vomiting during an attack of sea-sickness, by the fall of a

heavy piece of iron from aloft. I found, on making the

necropsy (four hours after death), that, leaving out of

consideration the heart, which had been pierced by the
falling iron, all the organs were healthy with the excep-
tion of the spinal cord, the vessels of which were literally

gorged with blood throughout its entire length. I was
struck with the similarity of this appearance to that pre-
sented by the spinal cord of an epileptic patient who died
in the " status," and upon whom I made a post mortem
while at the West Riding Asylum, Wakefield. Coupling
the post ?nortem likeness to the resemblance which obtains
in life between these two affections (pallor of surface, cold
sweat, etc.), it occurred to me that nitrite of amyl, which, in

the hands of Dr. J. Crichton Brown, has proved so valua-
ble in the epileptic " status," might be advantageously
employed in the treatment of sea-sickness.
To test the truth of this surmise I made several trips

across the Pacific, and tried the remedy altogether in one
hundred and twenty-four cases. Of these, one hundred
and twenty-one proved eminently satisfactory, there being
no return of the vomiting after the administration of the
nitrite ; the remaining three cases being only unsatisfac-
tory in so far as they required a further dose or two of the
remedy.
The mode of exhibiting the drug which I adopt is by

inhalation, three drops of the nitrite being poured on a
handkerchief and held close to the patient's nose. The
inhalation must be conducted rapidly, so as to give the



full influence of the drug without a too free admixture of

air.

The action of the remedy in freeing the circulation and
relieving the hyperemia of the spinal cord will be quickly
evidenced by a throbbing sensation in the temples (occa-

sionally rather disagreeable) and by a more or less gene-
ral flushing and increased warmth of the surface of the
body. This warm and comfortable glow, which takes the
place of the chilly sweat so disagreeable in this disease,

is usually followed in the course of half an hour by a
pleasant slumber, from which the patient wakes to eat a
hearty meal. Should the sickness recur, which it may do
after the lapse of twenty-four hours, the inhalation must be
repeated. The patient should be in bed when under
treatment, so as not to interfere with the subsequent
sleep ; and I have usually judged it better to allow one fit

of vomiting to take place before applying the remedy, not
only to insure the bona fide character of the seizure, but
also because I consider it advantageous unless the patient
be in a very weak state of health. I only met with one
case in which the medicine was refused on account of its

disagreeable effects, and in this instance, which occurred
in the tropics, the patient complained that " it made him
feel so hot that he would rather be sea-sick." (49)

ANTIDOTE TO ATROPIA.
Dr. G. Ruckert has made the interesting discovery

that the poisonous alkaloid muscarine (extracted by alco-

hol from the mushroom Amanita muscaria) is a perfect
antidote to atropia, and vice versa. The pupil of the eye,

enlarged by atropia, is contracted by muscarine. So, too,

the depression of temperature induced by subcutaneous
injection of muscarine is counteracted by the other alka-
loid similarly injected. The heart of a frog, whose action
had ceased from thirty to sixty minutes under the influ-

ence of muscarine, had its activity restored by the exhibi-
tion of atropia. The relation of quinine to the specific

poison of intermittent fevers is probably analogous to
that between these two alkaloids.

RAW COTTON AS A DRESSING FOR WOUNDS.
Surgeons in Europe and America are now using raw

cotton as a dressing for wounds, and with excellent effect.

A layer of cotton spread over a wound or over the surface
exposed by amputation, protects the part thoroughly, fil-

ters the air, and prevents the access of floating germs,
whether poisonous or not. It is important that the cot-

ton be fresh and of good quality ; and if it is to be used
in a hospital, it should not be previously exposed to the
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air of that hospital ; moreover, a dressing should never
be renewed in the foul air of a ward. In time of war and
on the battle-field, the cotton would prevent much suffer-

ing. -" In civil practice," as remarked by Dr. Van Buren,
" it promises to be useful principally in the large hospitals

of great cities, where pyaemia and erysipelas are always
liable to become endemic, in preventing the poisoning of

open wounds by those diseases, and also by thus enabling
surgeons to save limbs which might otherwise require
amputation." The cotton above described is that manu-
factured in the form of wadding.

THE BLOOD CURE.
The practice which came so rapidly and widely in

vogue, of taking for consumption and some other dis-

eases draughts of warm blood the moment when extracted
from the calf or ox, has gone into considerable disuse of
late, on account of distaste, inconvenience, and other rea-

sons. Dr. De Pascale, of Nice, has successfully adopted
a substitute in the form of dry powdered blood. The
blood of the animal, after being dried in a water-bath, is

reduced to a very fine powder and grated through a
sieve, and it can be thus taken for any length of time
without repugnance, being almost tasteless—can be taken
as a common powder mixed with soups, milk, marmalade,
or chocolate, or inclosed in a wafer. Dr. De Pascale has
given it in some cases mixed with a little pepsine. The
quantity of the powder he varies according to the pa-
tient's age, sex, state of health, and digestive power—in
general, beginning with 30 grains, increasing as circum-
stances may dictate.

EXPERIMENTS WITH POISONS.
Professor Rice, of Connecticut, has discovered that

certain deadly poisons, which are violent and fatal in their

effects on mammals, are very feeble in their action on
mollusks. Four days' soaking in dilute hydrocyanic acid

did not prove fatal to the mollusk selected for the trial

;

and another into which urari poison had been injected,

seemed none the worse when examined on the following
day. Carbonic acid in large quantities produced no ill

effect, but chloral hydrate and cyanide of potassium are
rapidly fatal. Quinine acts in the same way, but with
less energy. Chloroform produces instantaneous con-
traction, and perhaps death : this latter point has, how-
ever, not yet been ascertained. As exemplifying the ef-

fect of poison on a " low" form of organization, and af-

fording means of comparison, these experiments have
some physiological value.
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ORNAMENTAL FISHES FROM INDIA.

ORNAMENTAL FISH FROM INDIA.

M. Carbonnier has succeeded in reaching France with
some live Chanda ranga, and is endeavoring to acclimatize

them as ornamental fish. The body of the Chanda ranga
is transparent, silvery, and is frosted with green ; the
back is ornamented by a blackish pointed fin ; the scales

are small, hardly visible, and as translucent as the purest
crystal. This fish inhabits the fresh waters of Bengal. It

is too small to serve as an aliment.

Another species, belonging to an entirely different

group, has also been introduced into Europe by M. Car-
bonnier. It is the Nuria Danrica ; it is readily recog-
nized by two long wattles proceeding from the angles of

the mouth, extending to the ventral fins ; the upper wat-
tles, also two in number, are much shorter. The body is

covered by large scales, the lateral line terminating at

the caudal extremity. The fish is quite long ; its height
equals the length of the head, making two ninths of the
length of the body, the tail not understood. It is of a

greenish color, and its sides are ornamented with black
bands. Though apparently living in waters the tempera-
tures of which is somewhat elevated, the Nuria Danrica



488 SCIENCE RECORD.

adapts itself perfectly well to a less warm medium, and the
species flourishes perfectly in M. Carbonnier's aquariums.
—Dr. E. Sauvage (La Nature).

GERMAN FISH IN AMERICAN WATERS.
Although the efforts to export shad eggs from this

country to Germany have thus far proved unsuccessful,
such has not been the case with the attempts to transport
German fish hither. The North German Lloyds steamer
Hermann recently brought to this port sixty carp and
forty golden tench, in fine condition, only one fish having
died on the voyage. The travellers were met at the wharf
by Professor Baird, of the United States Fish Commis-
sion, who placed them in tanks of fresh water and sent
them to Druid Hill Park, Baltimore, Md., where they now
are. The fish are mostly yearlings, and it is intended to
keep them in their present location, using them for
breeding and distributing throughout the warmer waters
of the Southern States. The experiment is on^which pis-

ciculturists are watching with the liveliest interest, since
the carp especially is a very valuable fish for the table.

The first distribution will be made, it is expected, in about
a year.

COMFORTABLE FISHING.
A Western paper thus speaks of an improved method

of fishing at the lakes in this district : It consists of a
small house built on runners like those of a sled, in which
is placed a small stove, while in the floor a small aperture
is left through which to drop the lines. Holes are cut in

the ice, the houses are moved over them, and the fisher-

men sit by a warm stove while drawing in the fish.

THE MUD-BANKS OF COROMANDEL.
A CURIOUS phenomenon frequently met with in the In-

dian Ocean, the real cause of which has not yet been as-

certained, is the existence off Malabar, and in certain spots
along the Coromandel coast, of vast mud-banks, and of
tracts of mud suspended in the sea, wherein many kinds
offish find abundance of food, immunity from much dis-

turbance in the surrounding element, and a locality in

which to breed. The exact cause of the existence of these
large tracts of sea wherein mud remains in solution is still

a mystery ; but, at any rate, the ocean is so smooth that,

even during the height of the south-west monsoon, ves-
sels can run for shelter into their midst, and, once there,
are as safe as when inside of a breakwater. If the surface
is so still, of course so is the water below, and such spots
seem to be well suited to the siluroid fishes. These curi-
ous patches of sea, and the sea-bottom in the locality,

would probably repay careful scientific observation. 47
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PISCICULTURAL PROGRESS.

That fish-culture is evidently destined to become
as much a settled pursuit as stock-raising, we believe its

past progress, as well as its prospects for the future,

leave no reasonable doubt. The success which has at-

tended the efforts of the public-spirited gentlemen who,
for several years, have devoted their time and studies to
the industry, is certainly very flattering, and an abun-
dance of the finest and most delicate of game fish, in al-

most every stream and brook suitable for their develop-
ment, appears now to be dependent mainly on the degree
to which individuals will interest themselves in procuring
the necessary spawn. This, through the new transporting
apparatus which we illustrate elsewhere, is reduced to
so simple and easy a proceeding that the means for po-
pulating otherwise waste waters is to be obtained merely
for the asking, or at most attended with an expense in-

trinsically trivial and entirely inconsiderable in comparison
with the benefits to be gained.
We took occasion recently to speak of the landlocked

salmon as an excellent fish for stocking streams. There
is another species which is worthy of equal commenda-
tion, and which is, besides, especially suitable for streams
preserved for sporting purposes. We allude to the gray-
ling, the natural habitat of which is in streams in Michi-
gan, flowing into the Lake. This fish has, during the past
year, been successfully hatched in New-York State. It is

not so good eating as trout, but is not at all inferior as a
sporting fish. It is easily kept in good condition, and
does not require so much food as the trout, and it is in

season while the trout is not. The grayling spawns in

April, and the trout in November.
Mr. Seth Green, however, adheres to the belief that

trout is the only fish with which to restock worn-out
streams, and he states that in no event can grayling and
trout be reared in the same waters.
Mr. R. B. Roosevelt, President of the American Fish

Culturists' Association, at the recent annual meeting of
that body, briefly recounted progress during the past
year, in his opening address. Shad have been put on the
Pacific Coast, and captured in Sacramento River, where
they have never before been taken. So, also, bodies of
water previously destitute of fish have been well filled

with salmon-trout, white-fish, and various varieties of
bass. Experiments are in progress with relation to the
sturgeon, and it is believed that this valuable and large
fish may be successfully artificially hatched.
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NEW SPAWN-CARRYING DEVICE.
By Seth Green.—Almost any number of fish eggs can

be safely transported and hatched in any spare room of a

person's house, requiring but a pail of water daily and no
special attention. The inventor states that spawn can be
carried for a journey of one hundred and thirty days with-
out loss or injury.

The apparatus consists of a simple wooden box, of a
convenient size to be carried in the hand by means of the
handle above. Its joints are covered with tin. Inside are
numerous small trays made of wood, covered below with
canton-flannel. The upper tray, shown in the foreground,
is provided with a hinged cover of the same material.

The spawn is placed upon the bottom of the trays, toge-
ther with moss or seaweed, and kept moist. The tempera-
ture of the room may be so regulated that the spawn can
be hatched in from fifty to one hundred and fifty days.

Brook-trout, salmon-trout, white-fish, and salmon-eggs
have been transported with success, over long journeys,
by this means.
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A NOVEL DECOY FISH.
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Messrs. David Huard and Charles M. Dunbar, of

Ashland, Wis., are the inventors of an ingenious device
for trolling or still water fishing, which is quite certain to

become a favorite with anglers. It is a decoy fish, made
of wood or other suitable material, and constructed with
a cavity just back of the head. Inside of this is pivoted,
at A, an ordinary fish-hook, and beneath the latter is a
spring, B, which tends to draw its barbed end up through
a slot in the back of the fish. C is a piece of wire, pivot-
ed as shown, but bent so as to slide longitudinally on its

pin. This, when pushed forward, catches over the point
of the hook, and therefore holds it down against the
spring. The wire extends clear through the fish, and termi-
nates with a little rubber plug which closes the rear aper-
ture. An eye on the end of the wire serves for the at-

tachment of the line.

The device in the illustration is represented as set, and
the plug then tightly closes the rear opening; When a
fish seizes the decoy, the jerk given causes the line to
pull out the plug and, at the same time, to carry the wire,
C, to the rear. The hook, then freed, springs up through
the slot and holds the fish. This was patented May 26th,

1874.

. VORACITY OF PICKEREL.
According to M. Peupion, who has been practically in-

vestigating the subject, a pickerel will eat 47 pounds and
4 ounces of fish per pound of its own weight per year.
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TROUT-CULTURE.
In a communication to Forest and Stream, Mr. M. Gold-

smith, one of the Fish Commissioners of Vermont, states

the results of an experiment in trout-culture, which, if

verified, can not fail to have a great influence on the de-

velopment of artificial fish-breeding. Mr. Hale, of the
town of Rutland, has for some months fed the trout in his

ponds with bread made of Indian corn. He adds to the
meal a little sugar or molasses of the cheapest sort, and
it is stated that the trout eat the bread thus prepared with
as much avidity as they do chopped liver or other animal
food. The fish are in good condition, though they do not
grow quite so rapidly, perhaps, as they would on a flesh

diet. Their flesh is firm, and has a fine flavor. This dis-

covery, adds Mr. Goldsmith, makes trout-culture not only
possible in locations where it would not otherwise be
practicable, but in all cases more economical. Whether
the vegetable diet can be rigidly practised, is a matter for

further inquiry. Even if the result should prove that a

certain quantity of animal food is necessary to the most
perfect health of the trout, it is still a fact of great value
that they can live, and grow, and fatten on a vegetable
diet. 7)

SEA TROUT.
A report by Mr. Frank Buckland, on the fisheries of

Norfolk, Eng., recently issued, states as a remarkable fact

that large numbers of sea trout are annually caught off

the coasts of that county, though the rivers which flow
through it are naturally incapable of producing Salmonidtz.
The fish thus caught are visitors from the salmon rivers
in the north, namely, the Tyne, the Tees, the Coquet, and
the Tweed. The object of this visit to the coasts of Nor-
folk and Suffolk is to find food, which exists in abundance
in the shape of the spawn and fry of the many varieties of
fish which abound in those waters.

AN ELECTRICAL FISH-BAIT.
In the Paris International Maritime Exhibition there is

a small object deserving of notice. It is a platinum wire
placed in a bottle and ignited by electricity from a bichro-
mate battery. It is intended to be immersed in the sea,

and the light emanating from it is said to attract an im-
mense number of fishes. Experiments have been tried

lately on the coast of the Cotes du Nord department with
a fishing boat, and have proved very satisfactory, on a
bank of sardines. The glass must be green or black,
otherwise the fish are frightened by the glare and do not
follow the submarine light.
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NATURAL HISTORY AND ZOOLOGY.

RECENT RESEARCHES IN MINUTE LIFE.

By Henry J. Slack, F.G.S., Sec. R.M.S.—How low
down in the scale of being true sexual processes occur is

still a manner of speculation. Analogy would make it uni-

versal. Messrs. Dallinger and Drysdale have traced it

amongst a group of minute monads, and it has been found
in many of the fungi.

The germs of some organisms are so minute as to defy
detection with existing means. We shall find this the
case with some of the monads investigated by Messrs.
Dallinger and Drysdale, and the fact is alluded to by Dr.
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Burdon Sanderson. Although the blood of animals affect-

ed with splenic fever always contains the staff-shaped bo-

dies if it is examined at a sufficiently advanced period, the

disease can be communicated by the inoculation of blood
in which these bodies either are not present, or at all

events not in such numbers as to admit of their being
made out microscopically.

In another passage the same authority observes :
" In

common ubiquitous bacteria, those which are concerned in

putrefactive changes are known to be, in their ordinary
active state, easily destroyed. Thus they are unable to

survive complete desiccation or a temperature higher than
8o° C. On the other hand, it is equally well ascertained
that masses containing bacteria are not deprived of the
power of originating new generations of these organisms
by heat, unless they are either subjected to a temperature
considerably higher than that of ebullition, or boiled for a
very long period. The reason of the apparent discrepancy is

to be found in the fact that the bacteria have two modes of
existence, the one characterized by permanence and resis-

tance, the other by rapid development and short duration
;

that in all bacterial masses which have the power of re-

sisting high temperature

—

e.g., in cheese—there exist, in

addition to the ordinary forms of readily killed bacteria,
other living particles of more stable structure. The pro-
perties of such bodies, to which Professor Cohn assigns
the name of lasting spores {Dauersporeri), are only just
now beginning to occupy the attention of mycologists."
A confirmation of the views of Dr. Burdon Sanderson

has just been obtained through the experiments of M.
Felz "On the Poisonous Principles of Putrefied Blood."
He found that even the powder of blood that had been
putrefied to that stage in which bacteria, etc , perish, and
then dried, could set up septicemic disease when mixed
with water and injected into dogs' veins. He concluded
that germs of bacteria, which he could not detect with the
microscope, had survived the putrefaction and desiccation,
and were able to produce a new race of the infusoria.
Where the germinating power of an ovule depends upon

nitrogenous matter like common albumen, which coagu-
lates and becomes insoluble at 6o° C. (140 Fahr.), it is

easy to understand why a temperature short of boiling
kills it ; other nitrogenous bodies do not seem to lose
their properties until actually burnt ; and it would not be
surprising if organic germs should exist which can only
be destroyed by a temperature at which wood becomes
scorched.
These observations may suggest important inquiries

with reference to organisms supposed to cause disease.
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Besides the fungi mentioned by M. Pasteur, many other
organisms may act as ferments, or not, according to their

surroundings, and this may make all the difference be-

tween their innocence and their noxiousness.
The researches of Messrs. Dallinger and Drysdale may

well be considered in connection with facets like the pre-
ceding. They operated chiefly with an infusion of cod's
head, which produces, after the ordinary forms that occur
in putrefying matters, several remarkable monads. In
some cases the creatures they describe did not appear
until the infusion had been kept for many months.
Their first observations related to the monad in fig. 1,

which multiplied by transverse fission. First came an
hour-glass constriction, and both ends of the little animal
tugged away from each other until the sarcode at the thin-
ner portion was stretched out to a fine thread, and finally

snapped to make a new flagella when the separation was
completed. After this mode of division had gone on for a
period extending from two to eight days some of these
monads became amoeboid, as shown in fig. 2, where they
are beginning to coalesce. The coalescence continued
until a round mass was formed, and this, bursting, poured
out streams of infinitesimal spores. These were so minute
that "with the i-25th (Powell & Leland's), the most accu-
rate observer could not have discovered their presence if

he had not previously seen them with i-5oth." Gradually
growing and developing, these g^rms reproduced the pa-
rent forms.
Their next set of observations led to still more curious

results. They were made on the form represented in fig.

3, which rarely appear in the cod's-head infusion under
three or four months. Its average length is about i-3oooth
of an inch. The lower flagellum of this monad enables it

to anchor itself, and having done so. it springs backward
and forward, somewhat like vorticella, " except that the
uncoiling was as rapid as the coiling." When this crea-
ture multiplies by transverse fission, the anchoring flagel-

lum becomes involved in the process and divides, and the
same takes place when the fission is vertical, as in fig. 5.

Now comes the remarkable part of these studies, which
shows the triangular object (fig. 7) to be one of the life

forms of fig. 3, and that the globular one (fig. 6) is only
another stage. The masses like fig. 6 push out the little

projectile c, terminating in a flagellum. The mass elon-
gates, the new flagellum divides, a constriction forms
slanting across the animal, and shortly it divides into two
monads, which move off and establish connections with
the ordinary forms, and from the fusion of the two arise
the triangular forms like fig. 7. These, losing their fla-
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gella, and somewhat changing their shape, pour out from
their three corners floods of extremely minute particles,

which prove to be growing germs.
Thus we find an ovoid biflagellate monad, a globular

creature, and a triangular one, the last of which, from its

aspect, might be supposed another species, to be only-

different states of the same thing. The globular creature

splits into ovoid monads : they enter into conjunction
with other ovoid monads and form the triangular crea-
tures which pour forth myriads of spores that reproduce
the ovoid shape; but how do the globular ones arise?
Occasionally some larger anchoring sorts appear, become
amoeboid, and finally globular.
The cod's head infusion in an advanced state of decay

yielded another monad with an equally remarkable histo-

ry. It is represented in fig. 8, the size being from i-3oooth

to i-40ooth of an inch in its long diameter. One of its fla-

gella is permanently hooked at the end, and acts as the lo-

comotive organ, carrying the creature onward in a series

of jerks. This monad multiplies by fission, but occasion-
ally two enter into conjunction, one being distinguished
by a knot at the end of his non-hooked flagellum (see fig.

8), where they are almost in contact. The lesser and un-
der monad becomes absorbed in the upper one ; the two
form "a yellowish gelatinous flabby mass," which grows
spherical. Then two little openings appear at opposite
points of the margin, w^|h a faint line connecting them

;

these two now giving the appearance of fig. 9. Fresh
openings and radii then appear between each of the first

four, and after a time the creature exhibits spots and lines

all over its surface, somewhat like volvox globator. Fur-
ther segmentations ensue, and finally a host of little mo-
nads are discharged. Sometimes four or six monads en-
ter into conjunction instead of only two.

Still another monad from the fish infusion afforded a
new series of facts. It is seen in fig. 10, and is about
1 -4000th of an inch long, but usually rather less. Its pe-
culiarity is multiple fission. First it rounds itself, then
becomes a little indented, then like a cross-bun, then as
in fig. 11, then like a bundle of httle curved maggots, and
lastly comes their separation as monads of the parent form.
These too, like the preceding, had their sexual mode of

reproduction. Some appeared larger and plumper ; they
fastened on the common ones, as in the last case ; the ab-
sorption of the smaller one took place, a round mass
formed, and bursting scattered a cloud of spores so small
that they could only be seen in a mass " like strong spirit

poured into water." No granules could be discovered
even with the i~5oth objective, but seven hours after their
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emission tiny dots appeared with a magnification of 5000
diameters. They came suddenly into view, as if by quick
growth, and developed rapidly.

After a cod's-head maceration had been kept for twelve
weeks, a peculiar monad appeared, represented in fig. 12.

In another case a year passed without its appearance in a
similar infusion of salmon's head, and what determines its

coming is unknown. It exhibits a distinct hyaline enve-
lope, and its hinder part contains granular matter, above
which is a nucleus-like body. In fig. 13, a division is seen
in progress inside the envelope, which keeps its shape.
When the division is complete each of the new ones thus
formed divides again, and sometimes as many as sixteen

are formed in this way, the whole swimming about like

volvox, until one or more begins to rupture the envelope,
and they all escape except perhaps one or two, which die.

Some of the normal forms of these monads grow more
granular than others at their posterior end. They are
usually larger than their brethren, swim freely, and sud-
denly dart out their granules. When first expelled these
granules are amorphous, but after a time little spots appear
in them, which become very lively in about forty minutes,
and finally escape as minute bacteria-like bodies. In four
or five hours more they assume the parent form. The ob-
servers were rewarded for their most patient watching by
seeing at last the sexual reproduction of these creatures.
Two coalesced in a rounded mass and burst, pouring out
a swarm of minute spores, as described in other cases.

Strange as it may seem, the fish maceration afforded an-
other remarkable and elegant monad, which its discover-
ers term, from its shape, the calycine monad. This is

shown in fig. 14, and exhibits a considerable complication
of structure. Like other monads, this multiplies by fis-

sion, becoming first partly amoeboid, but it also proceeds
by sexual union. Fig. 15 shows two of them, which have
assumed a conical amoeboid condition, uniting themselves
together. When this process is complete they make a
sort of plum-shaped sarcode mass in a sac with a few cor-
ners, but nothing like the curious amoeboid form. This
sac becomes round and smooth, then bursts, discharging
swarms of extremely minute germs. When these germs
begin to develop, they look about from a fiftieth to a
twentieth of an inch long when magnified 5000 times
linear measure, and they gradually take the parent form.

In the preceding account of Messrs. Dallingerand Drys-
dale's researches a great many matters of interest have
been omitted, and for such details the reader is referred
to the series of their papers in the " Monthly Microscopi-
cal Journal," 1873-5. One very curious and common fea-
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ture was the possession by the monads of an " eye spot
which opened and shut in a snapping manner. Exactly
what this organ was could not be discovered ; but its pre
sence, together with that of a nucleus, suggests a more
highly organized condition than was previously known in

such minute organisms. The facts here cited show that
monads of excessively small size, after multiplication for

an indefinite number of generations b)' fission, resort to a
sexual process ; that their germs resulting therefrom are

so minute as to be invisible except in a mass with. the
highest and best objectives at present made, and that the
life series of the same creature comprehends forms so dif-

ferent that they would be referred to different species, or
in some cases to different genera, or even families, if the
order of their succession had not been made out.

The germs or spores of these creatures, resisted very
high temperatures ; those of the cerco-monads 260° Fahr..

(178° C). The " springing monad," as its discoverers call

the one that anchored and behaved somewhat like vorti-

cella, and made a multiple fission, did not emit the cloud
of minute sporules, and was destroyed by less heat. No
adult form withstood a high temperature, but as great a
heat as 300 Fahr. did not destroy the minute sporules of

the uniflagellate form. The binagellate germs survived
250 Fahr.
After these remarks it is impossible to admit that sim-

ple boiling destroys all germs, or that because no germs
can be discovered with the highest powers none exist.

There are no data by which any limit can be assigned to the
minuteness of creatures that may possess a complex orga-
nization, unless indeed mathematicians concerning them-
selves with molecular physics compute it at something far

beyond our possibilities of vision. Probably the minutest
of known forms does at some period of its life-history re-

sort to sexual generation, as Claude Bernard supposes.
The question will arise, how do such facts, and supposi-

tions drawn as inferences from them, accord with theories
of abioge?iesis, which is a less perplexing term than spon-
taneous generation ? Abiogenesis supposes that, under
certain conditions, matter not derived by descent from
previously living matter can set up vital processes and
grow. The opponents of this theory accept in a broad
sense the old Harveian doctrine, omne viviim ex ovo, and
believe that no inorganic matter becomes organic except
under the directing force of a germ that had a living pa-
rent. Under any hypothesis we must admit the probable
existence of germs we can not see, perhaps some so small
that our eyes can never behold them, as they may be be-
yond the limits any optical aid we may obtain can reach.
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We have also no reason for supposing that a heat of 300
necessarily destroys all germs, and if all are killed at a

higher one the abiogenist would still need, for the com-
plete working of his theory, to suppose that no possible

heat could prevent inorganic matter, under certain condi-

tions, from becoming organic. Doctrines of evolution,

beginning with a nebulous condition of our own and of

other globes, require us to imagine that life existed poten-
tially, if not actually, through the fiery stages of condensa-
tion when the earth was a surging molten mass, or that it

was introduced from without when the cooling had pro-
ceeded far enough. Most believers in development doc-
trines would probably prefer the first of these supposi-
tions, and expect that, by further advances of science,

connecting links and steps of transition will be found be-

tween inorganic and organic matter—between non-living
and living substance. There is an evident convergence
of all sciences from physics to chemistry and physiology
toward some doctrine of evolution and development, of

which the facts of Darwinism will form a part ; but what ul-

timate aspect this doctrine will take there is little if any
evidence to show, and perhaps it will not be shaped by the
human mind until metaphysical as well as physical inqui-

ries are much more advanced. If, on the one hand, there
are thinkers who try to materialize all that others call spiri-

tual, there are philosophers who, so to speak, spiritualize

matter, and expect matter and spirit to prove opposite
sides of the same thing.
Darwin's remarkable speculative guess of pangenesis is

still the most probable way of accounting for the pheno-
mena of heredity, and we need not be scared from it on
account of the extreme minuteness that must be assigned
to the representative particles of which germs must be
composed. M. Bechamp has recently stated that the mi-
croferments he discovers in eggs are so small that eight
thousand millions would be required to fill the space of a
cubic i-25th of an inch. The sporules not visible as sin-

gle bodies in the Dallinger and Drysdale observations
under a magnification of 5000 diameters must be still more
minute, and yet they must be composed of parts, and con-
tain that variety of matter which appears essential to ger-
minating action. When a microscope just enables us to
see very small bodies as distinctly separable from each
other or from the fluid in which they may be found, their
real size can not be nearly as great as their apparent size.

Most objectives would far more than double their diame-
ters by optical errors, and if the best added only a hun-
dred-thousandth of an inch, that would be a very impor-
tant enlargement ; so that in speaking of the actual dimen-
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sions of the smallest germs known we must use figures that

transcend our conceptions of dimensions as much as those
employed by astronomers do when they talk of billions,

trillions, and other unimaginable mile-distances in the
realms of space. (15)

AN EVENING AT THE ROYAL MICROSCOPICAL
SOCIETY.

At a recent meeting of the Royal Microscopical So-
ciety, King's College, an unusually interesting series

of exhibits was shown, illustrating the progress of optical

and mechanical ingenuity in the development of the in-

strument, which is rapidly becoming an indispensable ar-

ticle of furniture in homes where intellectual culture is

promoted, all over the world. One of the exhibits was a
large microscope by R. and J. Beck, in solid silver, fitted

with every conceivable piece of apparatus, all in silver.

This luxurious work of art, intended for an American mi-
croscopist, and costing $2500, was of course the lion of the
hour, and is perhaps the most costly microscope ever
made. After mention of this, there is of course no fur-

ther space to allude in detail to the numerous humble
brass microscopes in the room. Fortunately it is the ob-
server who utilizes it, rather than the instrument itself,

who can claim the credit of a beautiful display, and to
whom our advance in knowledge is due. So here the at-

tention was riveted by many objects of unusual interest,

upon each of which a long theme might be discoursed.
Conspicuous among these was the exhibition of insect dis-

sections by Mr. Loy. They were perfect marvels. Seve-
ral showed the complete muscular system in certain large
lepidopterous larvae. Various slides illustrated salivary
glands and other wonders of insect anatomy. All the
specimens were stained in various colors, mounted in fluid,

in large cells, on slides 4 inches by 2. Mr. Guimarens
had a very interesting series of preparations by Bour-
gogne, of Paris, illustrating the vine parasite in all its

stages {phylloxera vastator). Near him Mr. Fitch was ex-
hibiting a mounted slide containing a harvest spider
{phalangiuin), upon the back of which, and attacking the
eyes, was a red parasitic mite, probably a young trombi-
dium. Dr. Gray had a very curious slide on view. It was
a piece of skin from the neck of a domestic fowl from
Ceylon, which was completely hidden from sight by a
dense mass of fleas. The size of the specimen, only a
small fragment of the original, was about one third of an
inch square, and on it might be counted nearly one hun-
dred fleas. Each of them had buried her lancets (I say
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her, because only one or two males were among the crowd
of fleas) deep in the skin. A remarkable series of models
and specimens illustrated in a beautiful manner the
structure of the cochlea of the ear in various animals.
Mr'. H. Lee exhibited, with Moginie's portable binocular,

the larval form of the crayfish, from the Brighton Aqua-
rium, a creature so unlike its parent that, till lately, it was
considered a distinct species, and was known as the glass
crab. It was a beautiful specimen. Among the vegetable
preparations attracting notice was a charming slide of a
fungus on wood, shown by Mr. Reeves, and named by
him as a stemonitis. Curious deposits from solutions of
silica were shown by Mr. Slack.

ON THE MOTIVE-POWER OF DIATOMS.
Professor Leidy, in some remarks on the moving

power of diatoms, desmids, and other algae, stated that,

while the cause of motion remains unknown, some of the
uses are obvious. The power is considerable, and enables
these minute organisms, when mingled with mud, readily

to extricate themselves and rise to the surface, where
they may receive the influence of light and air. In examin-
ing the surface mud of a shallow rain-water pool, in a recent
excavation in brick-clay, he found little else but an abun-
dance of minute diatoms. He was not sufficiently fami-

liar with the diatoms to name the species, but it resembled
navicula radiosa. The little diatoms were very active, glid-

ing hither and thither, and knocking the quartz and
grains about. Noticing the latter, he made some compa-
rative measurements, and found that the navicular would
move grains of sand as much as twenty-five times their

own superficial area, and probably fifty times their own
bulk and weight, or perhaps more.

A GRASSHOPPER PARASITE.

There appears to be a chance that, after all, the grass
hopper infliction will not be productive of such widespread
devastation as has heretofore appeared probable. Messrs.
Dunkee and Stout, farmers of extensive tracts of land near
Fort Scott, Kansas, according to a report in the St. Louis
Republican, have examined by dissection large numbers of
grasshoppers, and have found that about three quarters
of them contained a well-developed live maggot. As
heaps of dead grasshoppers have been encountered, lite-

rally alive with the parasites, it is believed that the latter

may ultimately cause an extinction of these most trou-
blesome vegetable-destroying insects.
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THE STRENGTH OF INSECTS.

It is said that he is a philosopher who can accept, the

inevitable without repining. There are times inour lives

when the most unpleasant things are forced upon our at-

tention, and we fail with our best efforts to rid ourselves

of them. As warm weather advances, we need no argu-

ment to convince us that the insects which destroy our
vegetation, offend us with their presence, and even with-

out permission cause our own blood to course through
their veins, are among the inevitables. To accept these
without complaint or repining would surely give us undis-

puted title to the name of philosophers ; and if we could
find any thing of pleasure instead of annoyance in our
involuntary contemplation of them, we would be doubly
worthy of the appellation. That they all serve some use-

ful purpose, can not be denied ; and if we knew their

whole history we should doubtless be fully convinced of

this. Some of our greatest pests, as flies and mosquitoes,
have already been shown quite clearly to be our friends
rather than our enemies.

Besides their practical benefit, there is no little interest

in noticing the great physical force which they exert.

We call a man, a horse, a lion, or an elephant strong ; but
it is very easy to see that, proportionally, insects are the
strongest animals that live. They manifest their strength
in running, leaping, flying, and sometimes in other ways.
Some insects have been known to run so rapidly that, if a
man of ordinary size should make as good time, propor-
tionally, he would run more than twenty miles per min-
ute, or sixty times the ordinary rate of a railroad train.

A locust with the aid of its wings will leap 200 times its

own length ; to equal which, a man would need to leap
nearly a quarter of a mile.

A flea, without wings, will leap the same relative distance,
and it has been estimated that, if a horse should jump as
far in proportion to its weight, it would scale the Rocky
Mountains in a single leap. Most insects jump by means
of their hind legs and the latter part "of the hind body

;

but one family ot beetles—the elateridce or spring beetles
—leap vertically when on their backs, by use of a spine
on the hinder part of the thorax which fits into a cavity
behind it, and which, when forcibly closed and acting like
a spring, throws the beetle several inches into the air.

While in the very act of writing this, one of this family
pays me a visit, and shows its power by making several
springs at least six inches in height, which is about twelve
times its own length. Some dragon-flies are among the
strongest on the wing. They can be seen flying about
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pools of water after smaller insects for hours at a time,

turning, wheeling, going sideways, and in nearly every
conceivable direction, and never seem to think of being
tired. And, what is very remarkable, they have the pow-
er of changing at right angles the direction of their flight,

and so suddenly that one can hardly ever be quick enough
to hit or capture them. The Entomological Magazine
speaks of one of these that flew on a vessel at sea when
the nearest land was the coast of Africa, 500 miles away.
A humble-bee has been seen to follow a rail-car going
twenty miles per hour, against a strong wind, for a con-
siderable distance ; and it even went faster than the car,

as it flew to and fro and in various zigzags around the ve-
hicle. Some beetles have a flight swifter, considering
their size, than any bird ; and Linnaeus mentions a butter-
fly that sometimes travels more than a hundred miles on
the wing at one flight ; he also says that an elephant hav-
ing the force of a horn beetle would be able to move a
mountain. All have doubtless seen a beetle move a can-
dlestick or lamp in his efforts to escape from underneath
it ; and he has been compared to a prisoner in Newgate
shaking the building with his back. Pliny said, long ago,
that, if we compare the loads of ants with the size of their
bodies, "it must be allowed that no other animal is en-
dowed with such strength in proportion."
Some interesting and ingenious experiments for meas-

uring the strength of insects have lately been made by a
Belgian naturalist named Plateau. He first tested their
power of raising weights while walking on a level surface.

His novel method of doing this was to harness the insect
by a horizontal thread running over an easily-moving
pulley, at the other end of which was attached a scale-pan
for holding sand. To keep the insect in a straight direc-
tion, he fenced it in between two parallel strips of glass

;

and to keep it from slipping, he covered its track with
coarse muslin. As the insect moved forward, it pulled the
thread over the pulley and raised the pan, and the experi-
menter poured sand into it until the insect could move
no longer. The insect and the sand it had raised were
then weighed, and the relation between the weight of the
two was obtained. He found that the insect could raise
forty times its own weight ; while by a similar method a
man could raise only five sixths of his weight, and a horse
only one half or two thirds of his. By repeating each ex-
periment three times and employing a vast number of in-

sects of various sizes, and comparing his results, he came
to the conclusion that the smaller insects in the same
group invariably raise the greater weight in proportion to
their own weight.
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He then tried their leaping power, by. fastening the
wings and elytra, and b)r suspending under the thorax (by

a thread) bits of lead set in wax. He increased the weight
till the insect could no longer raise it. Then, by his de-

terminations as before, he found that, while the largest

crickets could raise in this way only about one and a half

times their own weight, the smaller ones could raise three
or four times theirs.

To test the pushing power of insects, he placed some
of them in a long cardboard tube blackened on the inside
and admitting light only by a transparent glass at one
end. To this glass was attached a lever which drew the
scale-pan over the pulley, as in the first experiment.
The insect, in its endeavors to escape, pushed against the
glass, moved the lever, and thus raised the weight. As
results of these experiments, he found that, in inverse
ratio to their weight, the pushing power varied from three
or four to eighty or ninety times the insect's weight.
The power of flight possessed by insects was tested by

fixing weights to the body in the same way as in leaping.
He found that they employ much less force in flying than
in other efforts of strength

;
perhaps this is because, un-

like birds, they are not intended to carry weights through
the air. Beetles raise in flight from one sixth to twice
their weight ; flies, three times their weight. A drone
weighs four times as much as a bee, and drags less than
fifteen times its weight, while the bee drags twenty-three
or twenty-four times her weight. But in flying, the bee
raises nearly her own weight, while the drone raises a
weight equal to only half its own.
By these experiments, he found that this law applies

equally well, whether the strength is exerted in walking,
leaping, pushing, or flying. He finds that it also applies,

in a measure, to the entire class of insects taken together,
as well as to the same group of insects taken by themselves.
There are some exceptions to this, however, which are

probably due to differences of structure. By dividing all the
insects into three groups—lightest, medium, and heaviest

—

he finds that the law holds good. Then the relative force

is represented by the numbers 26, 19, and 9 respectively.
The fact seems to be that the strength of an insect in-

creases with the surface of a section, and not with the
volume of its muscles. This would make the weight in-

crease faster than the motive-power, and be consistent
with the law that the smallest are strongest. It takes but
a moments reflection to see the wisdom of this arrange-
ment. Of course the hardness of the soil, the weight of

the grains of sand, and all the resistance to be overcome
are equally great to the small as to the large insects, and
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it needs greater relative strength to give the small ones a
chance in the " struggle for existence" with their

larger associates.

But these facts and conclusions give rise to other ques-
tions which are not so easily answered. Since insects are

stronger than other animals, on what food do these small
Caesars feed that they are grown so strong ? Is their phy-
sical organization formed on different mechanical princi-

ples ? Have the}'
- power of creating or utilizing greater

force from the food they eat ? Their food, being animal
and vegetable, does not seem to differ materially from the
food of other animals; and they seem to use the same
mechanical powers in their motions. They are, in the
perfect state (in which state they manifest their great
strength), as a rule, very small feeders, and some eat even
nothing. As their strength must come from the food they
eat, the question as to how so much can come from so little

is as interesting as it is difficult. So far as we know, no
attempt has ever been made to determine the laws of the
relations between the amount of food consumed and the
strength which it generates. The difficulties are perhaps
not insurmountable; but one great disturbing element
would probably appear in the fact that insects may store
up force in their earlier stages which they use in the per-
fect state.

INSECT ^ESTHETICS.
L. G, Fellner states that the large red ants of Arizona

Territory adorn their dwellings with stones, shells, etc.
" I have often disturbed their piles in order to find gar-
nets, etc. The ant on guard would then regularly call out
an army of miniature warriors, whose attacks I had to
avoid. As I stirred one pile with a stick, the guard ran
inside; but instead of returning with a number of angry
ants, he brought out a large clear garnet and rolled it

down towards me ; I kept stirring until he had brought
five, when I thought the sagacious animal had been taxed
sufficiently."

A NEW USE FOR MAY-BUGS.
Dr. Chevreuse, of Switzerland, announces a new and

curious utilization of the May-bug or cockchafer. It con-
sists in decapitating the living insect one hour after it has
fed, when, on opening the stomach, several drops of a co-
lored liquid are obtained, which varies with the nature, of
the plant fed upon. This substance has been used as a
water-color for painting with considerable success, Dr.
Chevreuse having formed a scale of fourteen different
tones or shades. It is a permanent pigment, unalterable
by air or light, and imparts this quality, it is stated, to
other paints with which it may be mixed.

22
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PRAIRIE CHICKENS AND GRASSHOPPERS.
While naturalists and entomologists are puzzling over

the discovery of some plan to prevent the recurrence of

the grasshopper plague in the Western States, it would be
well for them to take the immense yearly slaughter of the
prairie chickens into consideration. The numbers of

these birds which are slaughtered each winter by trapping,
after heavy snow-storms, and find their way to the mar-
kets, are something enormous ; and as the grasshoppers
constitute a great part of their natural food, it seems not
improbable that the disappearance of the former might
exercise a very appreciable effect in the increase of the
devastating insects.

MICROSCOPICAL NOTES.
M. Tissandier finds minute corpuscles of iron and

magnetic oxide very common among atmospheric dust.

His methods of collecting the atmospheric dust are: (i)

to expose a sheet of paper, or plate of porcelain, with a
square metre of surface, in a horizontal position, at a cer-

tain elevation to the air
; (2) to use an aspirator, drawing

air in bubbles through a water-vessel.

THE SPIDER'S WEB.
By A. M. Spencer.—" How does a spider make it;

the lines of which, crossing at the centre, are car-

some cf them to the surrounding objects, while others are

fastened to an outer circular line, made evidently before
the outer circular lines of the woof are formed ?" Also :

" Where does the spider place itself when it ejects the
lines which form the spokes of the wheel ?"

The extreme outer line surrounding the web, to which
the spokes are fastened, is by no means always circular ;

this depends upon the position of the surrounding objects
to which the web is fastened. The spider first extends
lines from one point to another by the shortest route pos-
sible, inclosing a sufficient space to build its web ; then he
extends a line across where he intends to have the centre
of his web. He next fixes the centre by fastening a line

thereto on the central line, and, carrying the line at right
angles or nearly so to the first line, hitches it to the near-
est object, whether that be the outer line of the web, or
any thing to which the web is fastened. It will be ob-
served here that the spider ejects all the spokes of the
wheel (except the first line across the centre of the web)
from the intended centre, placing the first lines at right
angles or nearly so, and dividing the distance each time a
line is extended from the centre until a sufficient number
are put up, always stretching the lines alternately in op-
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posite directions until the spokes of the wheel are com-
plete. He then places his left fore-foot on the centre of

the wheel, and hitches the first end of the circular line of

the woof to one of the spokes of the wheel, and moves
round the centre, fastening his thread to every spoke as
he goes along, measuring the distance from one line to the
other by stretching his right hind-foot to secure the web
to the spoke, with his left fore-foot one line toward the
centre, and moving spirally along from one spoke to the
other, until he gets his web sufficiently large for his

purpose. (83)

SMALL BRAINS.

In dinoceras, the largest mammal of the eocene, nearly
equal to the elephant in bulk, the brain was comparative-
ly the smallest in any known mammal, being not larger
than in the tapir. Brontotherium, of the miocene, which
was about as large as dinoceras, had a brain several times
as great, and with the hemispheres better developed. In
the mastodon, from the pliocene, the brain had greatly in-

creased in size and convolutions, and in a species of this

genus from the post-tertiary the brain was nearly as well
developed as in the living elephant, but not quite as large.

A similar increase of brain capacity was shown in the
horse family, from orohippus of the eocene, through meso-

hifipus of the miocene, pliohiftpus of the pliocene, to the
existing horse ; the same brain-growth was shown from
the tapiroid eocene mammals, through the miocene and
pliocene rhinoceroses, up to those of recent times, and
also for the suilline and ruminant mammals. In the mon-
keys, carnivora, insects, and rodents, the same law of de-

velopment of the brain holds equally true, so far as the
speaker had continued his investigations, and in the high-
er of these groups the changes since the eocene were
most remarkable.

DISCOVERY OF ANOTHER GROVE OF GREAT
TREES IN CALIFORNIA.

This grove is situated in a basin at the head-waters of

the San Lorenzo and Boulder creeks. One of the trees

eclipses all that have been discovered on the Pacific

coast. Its circumference, as high as a man can reach,

standing and passing a tape-line around, is a few inches

less than 150 feet. This is beyond the measurement of

any tree in the Calaveras Grove. The height is estimated

at 160 feet, and a part of the top lying on the ground is

over ioo feet in length. The other trees in the vicinity

are not as large, but all are of immense girth.
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A HEN CROCODILE.
A female crocodile, recently shot in Florida, measured

ten feet eight inches in length, and presented many
points of contrast with the other. Her teeth were regular

and white and sharp. The mottled black and yellow of

her back and sides were distributed evenly, the yellow ra-

ther predominating than otherwise ; while in the case of

the male, no part was yellow except the belly—the sides

shading off into the lustreless black which covered almost
all of the back and tail. The ovary of the female contained

four hundred and twenty eggs, varying in size from a No.
8 shot to a hen's egg, and all perfectly spherical. It may
be added, in passing, that the female crocodile lays twenty
or thirty eggs at a time, which she puts in layers in a hole

in the mud or sand on the shore, covering each layer with
a coat of earth and reeds and grass. She then leaves the
process of hatching to the fermentation of this mass,
which reaches the right degree of heat in about a month's
time.

IMPORTANCE OF CROCODILE STUDY.
Professor Huxley has undertaken the duties of the

chair of Natural History in the University of Edinburgh
for the present summer session, and lately gave his intro-

ductory lecture to a large audience. He expressed at the
outset a hope that at this time next year Professor Thom-
son would be among them again, full of health and vigor,
laden with the spoils of many climes through which he
had travelled, and a sort of zoological Ulysses, full of wis-
dom for their benefit. He then took a general view of

his subject, and put before the class the considerations
which resulted from the careful study of a single animal,
the crocodile ; an animal which was worthy of attentive
study, as it might be said that a knowledge of its organi-
zation was the key to the understanding of a vast number
of extinct reptiles, and the key to the organization of
bird^s, while it helped them to connect the higher with
the lower forms of vertebrate life upon the globe. There
might be asked respecting this animal, as respecting every
other living thing—first, what was its structure ? second,
what did it do ? third, where was it found ? and fourth, in
virtue of what chain of causation had this thing come into
being?—this last having only been recently recognized as
one of those questions which might legitimately be put.
He then proceeded to describe the organization of the
crocodile—its morphology, physiology, and distribution ;

and remarked that there were few animals about the palae-
ontological history of which they knew so much, as they
could carry back its history through the tertiary and sec-
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ondary epochs. The answer to the last question consti-

tuted aetiology, or the science of the causes of the pheno-
mena of morphology, physiology, and distribution. Here,
as in all cases where they had to deal with causation, they
left the region of objective fact and entered that of specu-
lation. With their present imperfect knowledge, the only
safe thing they could do in attempting to form even a
conception of the cause of this extraordinary complex
phenomenon was what a wise historian would do—stick
by archaeological facts. He pointed out that palaeontolo-
gical facts showed that there has been a succession of
forms of that animal to the present day. the oldest being
something like the lizard. . (47)

SWORD-FISH EXPLOITS.
Not long ago, a couple of men, who were out in a boat,

fishing in New-York Bay, observed a commotion among a
shoal of small fish, and, rowing to the spot, found what
they at first supposed, by its single fin above the water, to
be a shark. They attacked the monster with a view to
capture, and were astonished by the sudden piercing
through of their boat-bottom by the sword, 4i feet long,

of a large sword-fish. They succeeded in noosing his tail,

securing and killing the fish, after which he was towed
ashore, and subsequently brought up to the city, to a
restaurant in Park Row, a few doors from the Scientific

American office. The New-York Express states that the
fish weighed 390 lbs., and measured 19 feet 8 inches in ex-
treme length. It was certainly one of the finest specimens
we ever saw.
The Liverpool Mercury has a report from Captain Har-

wood, of the brigahtine Fortunate, lately, from Rio
Grande, to the effect that the vessel, while at sea, was
struck and shaken by a sword-fish. After discharging the
cargo at Liverpool, the hull was examined and the sword
of the fish found, broken off even with the outside plank-
ing. The fish had driven his sword completely through
the four-inch planking, leaving eight inches of the blade
projecting within the vessel.

The sword-fish is allied to the mackerel, which it resem-
bles in form, and is a swift swimmer. The sword is a
most formidable blade, consisting of a strong straight
bone, sharp and flat, projecting horizontally from the
nose, of which it is a prolongation.
The sword-fish is found in considerable numbers off the

island of Martha's Vineyard, coast of Massachusetts, at

this season of the year. Its flesh is considered excellent
food by many persons, and the annual catch is quite large.

The ordinary length of the body of the fish at full growth
is 14 feet, and its sword 6 feet, or 20 feet in all.
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AN ENORMOUS CUTTLE-FISH.
By Thomas O'Connor.—In April, 1875, the crew of a

boat, consisting of three men, met with a strange adven-
ture north-west of Boffin Island. Connemara, Ireland. The
capture of a cuttle-fish sounds little of an exploit. Ordi-
narily the fish is of small size, a few inches in circumfe-
rence, with projecting arms, studded with suckers, by
which it retains its prey—the body containing a dark fluid,

which it emits on being startled, and, blackening the sur-
rounding water, so eludes its enemy. Very different in-

deed from this ordinary type was the creature in question.
iHaving shot their spillets (or long lines) in the morning,
the crew observed to seaward a great floating mass sur-
rounded by gulls ; they pulled out, believing it to be
wreck, but, to their great astonishment, found it to be a
cuttle-fish, of enormous proportions, and lying perfectly
still, as if basking on the surface of the water. What
rarely enough occurs, there was no gaff or spare rope, and
a knife was the only weapon aboard. The cuttle is much
prized as bait for coarse fish, and, their wonder somewhat
over, the crew resolved to secure at least a portion of the
prize. Considering the great size of the monster, and
knowing the crushing and holding powers of the arms,
open hostility could not be resorted to, and the fishermen
shaped their tactics differently. Paddling up with cau-
tion, a single arm was suddenly seized and lopped off.

The cuttle, hitherto at rest, became dangerously active
now, and set out to sea at full speed in a cloud of spray,
rushing through the water at a tremendous rate. The
canoe immediately gave chase, and was up again with the
enemy after three quarters of a mile.* Hanging on rear of
the fish, a single arm was attacked in turn, while it took
all the skill of the men to keep out of the deadly clutch
of the suckers. The battle thus continued for two hours,
and while direct conflict was avoided, the animal was
gradually being deprived of its offensive weapons. Five
miles out on the open Atlantic, in their frail canvas craft,

the bowman still slashed away, holding on boldly by the
stranger, and steadily cutting down his powers. By this

time the prize was partially subdued, and the curragh
closed in fairly with the monster. The polished sides of

the canoe afforded slender means of grasp, and such as re-

mained of the ten great arms slashed round through air

and water in most dangerous but unavailing fashion. The
trunk of the fish lay alongside, fully as long as the canoe,
while, in its extremity, the mutilated animal emitted suc-

cessive jets of fluid which darkened the sea for fathoms
round. The head at last was severed from the body,
which was unmanageable from its great weight and



NATURAL HISTORY AND ZOOLOGY. $IL

sank like lead to the bottom of the sea. The remain-
ing portions were stowed away and carried ashore, to

the utter amazement of the islanders. Of the por-
tions of the mollusk taken ashore, two of the great

arms are intact, and measure eight feet each in length
and fifteen inches round the base. The two tenta-

cles attain a length of thirty feet. The mandibles are

about four inches across, hooked, just like the beak of an
enormous parrot, with a very curious tongue. The head,
devoid of all appendages, weighed about six stone, and
the eyes were about fifteen inches in diameter. Doubt-
less this account may sound exaggerated, but I hold such
portions of the fish as are fully sufficient to establish its

enormous size, and verify the dimensions above given. (31)

WHALE-POWER vs. STEAM.
On a recent voyage of theCunard steamer Scythia, from

Liverpool to New-York, the progress of the ship was sud-
denly interrupted by collision with a whale. Two blades
of the propeller were broken off, and the ship was obliged
to put into the port of Oueenstown for repairs. Here her
passengers and freight were landed, and forwarded to
New-York by another steamer, after a week's delay. The
whale, it appears, lost his life by the attack, for he was
found afloat the next day by a party of fishermen, who
towed him ashore. The whale measured 54 feet in length.

A NEW SPONGE.
By Thomas Higgin.—A remarkably fine specimen of

one of the trumpet-shaped sponges has recently been pre-

sented to the Liverpool Free Museum by Staff-Surgeon-
Major Samuel Archer, stationed at Belize, in the name of

Dr. Barry, Staff-Surgeon at Corosal, who obtained it from
Ambergris Island, off the coast of Yucatan, Gulf of Hondu-
ras. From its great size and its resemblance to a speaking-
trumpet Mr. Archer has called it " Neptune's Trumpet."

It is an undescribed species of the group of sponges to
which MM. Duchassaing de Fonbressin and Michelotti, in

their memoir on the sponges of the Caribbean Sea, gave
the generic name Luffaria, from the gourd Luffa, or "ve-
getable sponge" as it has been called, in common use in

the West-Indies and elsewhere.* The form of this sponge
is that of a tube which gradually increases in width as it

increases in length up to its free end, which is somewhat

* The fruit of this Cucurbitaceous plant, when denuded of its soft fleshy part,

is found to have a skeleton consisting of a thickly anastomosed mass of fibres made
up of thin-walled cells, which quickly takes up water, and is therefore suitable for

washing purposes. It has lately been introduced into this country as an article of

commerce, and is sold in the druggists' shops, cut open down the side and spread
out flat, as a flesh-brush for use in the bath.
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constricted ; while at its small or fixed end there is a
strong flange-like growth, which forms the basal attach-
ment : hence its general shape is that of a speaking-trum-
pet, and suggestive of the long horn used in Switzerland
to awaken the mountain echoes, with which tourists are
familiar. The inside of the tube presents a slightly circu-
larly ridged appearance, but is smooth ; the outside is

deeply furrowed transversely throughout its entire length
with sinuosities, which have a depth of f to i an inch, and
a width of \ to f of an inch. The wall of the tube is of
uniform thickness nearly throughout its whole length

—

that is, from the base to within half an inch or an inch of
the free end,, when it diminishes up to the rim of the aper-
ture, which has a smooth, well-defined, and rather sharp
edge ; the wall generally measures from the inside of the
tube to the tops of the sinuous ridges on the outside,

from \ to f of an inch, or occasionally f of an inch, and is

composed of a close network or rather rigid, clear amber-
colored fibre, which seldom exceeds i-iooth of an inch in

diameter. The fibre has the opaque, white, granular, pith-

like core peculiar to the family. The large tube is 3 feet

9 inches long. 4 to 5 inches in diameter. The small tube is

19 inches long, 2^- inches largest diameter. (31)

SKINNING A RHINOCEROS.
By M. G. Planck.—On October 14th, 1875, the rhino-

ceros and cage belonging to Adam Forepaugh's menage-
rie, while crossing a bridge about 10 miles from Schenec-
tady, N. Y., suddenly broke through, falling about 12 feet

upon a hard bottom beneath. The weight of the animal
was 4200 lbs., and of the cage about 4000 more, making a
total weight of over 4 tons, which proved too much for
the structure, which under ordinary circumstanecs was of
sufficient strength. The cage had been drawn through
the country by six pairs of large horses ; and at the time
of the accident, it had gone about half-way across, when
the bridge gave way in the centre and went down with a
crash. The hind wheels going down first, the cage struck
with great violence on the rear end.
The driver and horses escaped, strange to say, without

accident. The animal struck with great force on his
rump, demolishing the end of the cage. By great efforts
the cage was extricated by ropes and pulleys from its un-
fortunate position, when it was found that its inhabitant
was much the worse for the fall, having broken his back.
He was taken a few miles from the place of the acci-

dent, and removed from the cage to a shed near the pub-
lic road, where he lived a few days and died from the
effects of his injuries. He was comparatively a young ani-
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mal (about six years old), and had not at the time of the
accident attained full growth. He was valued at about
$8000 previous to the accident. Parties interested in the
New-York State Museum of Natural History, at Albany,
N. Y., at once set to work to secure the remains of the
late, rhinoceros for their already valuable museum; and
after great effort they succeeded.
Those who have made natural history or dermatology a

study are probably aware that the skin of a rhinoceros
has an interesting feature which none but a close obser-
ver would detect. About the fore-legs and partly on the
sides of the animal are seen innumerable cracks or fissures

in the skin, some of them nearly half an inch deep, run-
ning in every direction without any apparent regard to
regularity ; but upon closer inspection, the skin is found to
be formed like a piece of mosaic work, laid out in penta-
gons. This peculiar feature of the skin is also noticed in

some of the other animals, as the armadillo and a few
others, and is best seen in the young animals. As they
grow old, these lines of demarcation become obliterated.

In the animal under consideration, they were shown very
visibly. His teeth were all perfect and bones fully ossified

;

and upon the whole he was considered by a competent
judge to be a great prize. Sixty hours after his demise,
active operations were begun to divest the animal of that
portion of his body which could not possibly be of any
further service to him, to wit, his skin. The operation
was skilfully planned by Professor Ward, of Rochester,
N. Y., assisted by Professor Lintner, the entomologist,
Professor Hall, the geologist, of the State Museum, and the
writer of this article. Professor Ward, who had done si-

milar operations for elephants, hippopotamuses, whales,
etc., converted this apparently formidable undertaking
into a comparatively simple one. The rhinoceros carcass

was first turned over squarely on its back, and maintained
in that position by pieces of timber placed on either side.

A longitudinal incision was then made, beginning at the

lower lip and extending back to the tail. Then there

were transverse incisions made, running up the inside of

the leg. The skin was then pulled off, working downward
on both sides. The legs were disarticulated at the lower

joints, leaving the feet on with the skin. The skin in

some places where we made our incisions was fully an inch

thick, and very tough, like cartilage. The greatest diffi-

culty was experienced about the head. To peel off the

thick clumsy skin from the head, without cutting it,

proved rather tedious, especially so about the base of the

horn. The horn is not attached, as might be supposed, to
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the bone beneath by an osseous union, but is merely a

protuberance from the skin. Directly underneath it is

a plate of bone, supported by elastic tissue, which yields

like rubber when the animal strikes with his horn : other-

wise he might render himself hors du combat by the con-

cussion of the blow intended for his victim. This protu-

berance, though called horn, is found, when examined mi-

croscopically, to be made up of a mass of hairs, aggluti-

nated and conglomerated, thrown out from a thick black

basic membrane, from which the horn grows.

Six hours' hard work sufficed to complete our under-

taking. The estimated weight of the skin was 300 lbs. It

was at once boxed and shipped to Rochester, N. Y., with
all dispatch, where it is to be tanned and prepared for

mounting or stuffing. Several months will elapse before

this process will be completed. The reason of the great

haste in getting the skin up to Rochester was that signs

of decomposition in the structure of the skin had already

made their appearance, though the viscera had not yet lost

their natural heat. I have since examined at my leisure

some of the blood of the animal with the microscope, with
particular reference to the size and shape of the blood-glo-

bules. I find that they are not any laiger than those of

the human species ; but as to their shape, I am not quite

sure whether they are pentagonal or globular. I cer-

tainly have noticed among them well-marked pentagons,
while others were either globular or amorphous. Perhaps
this variation in their appearance may be due to putrefac-

tive changes, already in operation in the substance and
structure of the blood-globule. The flesh was removed
from the bones, which were unjointed and also shipped to
Rochester. It will require necessarily more time to pre-
pare the bones than the skin. Probably a year will elapse
before they are ready for the museum. (83)

NEW POISONOUS SNAKE.
A wonderful poisonous snake has just found a home

in the London Zoological Gardens. This is a snake-eat-
ing snake, hence called ophiophagus. Dr. Fayrer has ably
described this creature. We learn from him that this most
formidable of poisonous snakes is found, but not common-
ly, in India, the Andaman and Philippine Islands, etc. It is

the largest and most formidable of known venomous
snakes. Shortly after his arrival he was fed by the keeper,
who put an ordinary English snake into his cage ; the ophio-
phagus quickly devoured the English snake by bolting
him head first. In general appearance this new snake is

very like a common cobra, except that, when he spreads
his hood, he is seen to be marked in very pretty bands,
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not unlike the patterns on oil-cloth. The head is some-
what almond-shaped, exceedingly lizard-like, not flat and
triangular like that of the rattlesnake. When sitting up
Avith his hood expanded, the snake is continually jerking
his head in a restless manner, reminding us of the quick,
darting action of the common green lizard ; the eye is ex-
ceedingly clear and bright. When disturbed he hisses loud-
ly, and shows his temper by extruding his long, black,
forked tongue, which he vibrates with marvellous celerity.

The lower part of the glass of the cage now inhabited by this
snake has been painted white, in order that his naturally
hasty temper shall be disturbed as little as possible by the
morning calls of visitors.

MEMORY IN BIRDS.
A carrier-pigeon, which was captured in a balloon dur-

ing the siege of Paris, and sent by Prince Frederick
Charles to his mother, recently escaped from captivity
and returned to the house of «its former owner in the
French capital. This is certainly a remarkable instance of

the exercise of memory in the lower animals, to which it

would appear difficult to find a parallel case. The bird
must have kept its former haunts in its recollection for

nearly five years.

A QUEER PEOPLE.
During the last season, Mr. Bond, an Indian surveyor,

while at work in the Madras Presidency, to the south-west
of the Palanci Hills, managed to catch a couple of the
wild folk who live in the hilt jungles of the Western
Ghauts. These people sometimes bring honey, wax, and
sandal-wood to exchange with the villagers for cloth, rice,

tobacco, and betel-nut, but they are very shy. The man
was four feet six inches high ; he had a round head,
coarse, black, woolly hair, and dark brown skin. The
forehead was low and slightly retreating, the lower part
of the face projected like the muzzle of a monkey, and
the mouth, which was small and oval, with thick lips, pro-
truded about an inch beyond the nose ; he had short, bandy
legs, a comparatively long body, and arms that extended
almost to his knees ; the back just above the buttocks
was concave, making the stern appear to be much pro-

truded. The hands and fingers were dumpy and always
contracted, so that they could not be made to stretch out
quite straight and flat ; the palms and fingers were co-

vered with thick skin (more especially the tips of the fin-

gers) ; the nails were small and imperfect, and the feet

broad and thick-skinned all over. The woman was the
same height as the man, the color of the skin was of a
yellow tint, the hair black long, and straight, and the fea-
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tures well formed. This quaint folk occasionally eat flesh,

but feed chiefly upon roots and honey. They have no
fixed dwelling places, but sleep on any convenient spot,

generally between two rocks or in caves near which they
happen to be benighted. Worship is paid to certain local

divinities of the forest. (42)

MRS. MAXWELL'S MUSEUM OF NATURAL HIS-
TORY IN COLORADO.

By Mrs. Hunt.—" On the corner of one of the streets

in the town of Bowlder, Colorado, is a building with a
narrow and somewhat rickety staircase leading up on the
outside. At the top of the staircase is the sign * Museum.'
Somebody had said in my hearing that all the animals in

the museum were shot and stuffed by Mrs. Maxwell her-
self, and the collection was nearly a complete one of the
native animals of Colorado. I went to the museum, ex-
pecting to be much amused by a grotesque exhibition of
stiff and ungainly corpse's of beasts, only interesting as
tokens of the prowess-of a woman in a wilderness life.

" I stopped short on the threshold in utter amazement.
The door opened into a little vestibule room, with a cen-
tre-table piled with books on natural history, shelves con-
taining minerals ranged on the walls, and a great deer
standing by the table, in as easy and natural a position as
if he had just walked in. This was Mrs. Maxwell's read-
ing-room and study. On the right hand a door stood
open into the museum.
"The first thing upon which my eyes fell was a black-

and-tan terrier, lying on a mat. Not until a second or two
did the strange stillness of the creature suggest to me that
it was not alive. Even after I had stood close by its side I

could hardly believe it. As I moved about the room I

found myself looking back at it from point after point, and
wherever we went its eyes followed us, as the motionless
eyes of a good portrait always seem to follow one about.
There was not a single view in which he did not look as
alive as a live dog can when he does not stir. The dog
alone is enough to prove Mrs. Maxwell's claim to be
called an artist.

" In the opposite corner was a huge bison, head down,
fore-feet planted wide apart and at a slant, eyes viciously
glaring at the door—as distinct a charge as ever bison
made. Next to him, on a high perch, was a huge eagle,
flying with outstretched wings, carrying in his claws the 1

limp body of a lamb. High above them was a row of un-
blinking owls, labelled 'The night watch.' In a cage on
the floor were two tiny young owls, so gray and fluffy they
looked like little more than owls' heads fastened on feather
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pincushions. Mrs. Maxwell opened the cage and let them
out. One of them flew instantly up to its companions on
the shelf, perched itself solemnly in the row, and sat there
motionless, except for now and then lolling its head to
right or left. The effect of this on the expression of the
whole row of stuffed owls was something indescribable. It

would have surprised nobody at any minute if, one and
all, they had begun to loll their heads.
The distinctive feature of the museum, however,

is a dramatic group of animals placed at the fur-

ther end of the room. Here are arranged mounds of

earth, rocks, and pine trees, in a by no means bad imi-

tation of a wild, rocky landscape. And among these
rocks and trees are grouped the stuffed animals, in

their families, in pairs, or singly, and every one in

a most life-like and significant attitude. A doe is lick-

ing two exquisite little fawns, while the stag looks on
with a proud expression. A bear is crawling out of the
mouth of a cave. A fox is slyly prowling along, ready to
spring on a rabbit. A mountain lion is springing literally

through the branches of a tree on a deer, who is running
for life, with eyes bloodshot, tongue out, and every mus-
cle tense and strained. Three mountain sheep— father,

mother, and little one—are climbing a rocky precipice. A
group of ptarmigans shows the three colors—winter,
spring, and summer. A mother grouse is clucking about
with a brood of chickens in the most inimitably natural
way. And last, not least, in an out-of-way corner is a
touch of drollery for the children—a little wooden house,
like a dog-kennel, and coming out of the door a very tiny
squirrel on his hind legs, with a very tiny yellow duckling
hanging on his arm. The conscious strut, the grotesque
love-making of the pair is as positive and as ludicrous as

any thing ever seen in a German picture-book. Only the
most artistic arrangement of every fibre, every feather,

every hair could have produced such a result. We
laughed till we were glad to sit down on the railing close
to the grizzly bear, and rest.

" But a funnier thing still was on the left hand—a group
of monkeys sitting round a small table, playing poker.
One scratching his head and scowling in perplexity and
dismay at his bad cards, and another leaning back smirking
with satisfaction over his certain triumph with his aces

;

one smoking with a nonchalant air ; and all so absorbed
in the game that they do not see the monkey on the floor,

who is reaching a cautious paw and drawing the stakes

—

a ten-dollar bill—off the edge of the table. Beard himself
never painted a droller group of monkeys, nor one half so
life-like. It will always be a mystery to me how. to these
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dead stiff faces, Mrs. Maxwell succeeds in giving so live

and keen and individual a look.
" I found, upon talking with her, that she has had for a

great many years this passion for collecting birds and
beasts. She began the collection for her own pleasure,

and took several courses of instruction from taxider-

mists, that she might be familiar with all the processes.
Her own methods, however, are peculiar. She moulds the
animal first of plaster, just as she wishes it to stand. Then
she covers it with the skin, fitting the skin to it, instead
of stuffing the skin out till it is in the shape of an animal.

It seems that there is twice as much skin on an animal as

it needs to cover it, and that one reason stuffed animals
ordinarily look so frightfully unnatural is that the skin is

stuffed till it is stretched out of all proper proportions.
" Mrs. Maxwell is, then, in reality a sculptor of animals.

None of the animals in her museum are, properly speak-
ing, - stuffed animals.' They are sculptured animals, co-
vered with skins appropriate to their kind. Her first col-

lection she had sold, five years ago, to obtain money to
make a larger one. Her great desire is to make a Colora-
do museum which shall be truly a complete one of all the
animals and birds of the territory, and its minerals, and
fossils, and Indian relics. Coloradoans ought to join
hands with her in the enterprise, and all strangers who
visit Colorado ought to see her museum—not only as a
collection interesting in itself, but as evidence how inde-
pendent a genuine passion for any thing is of outside sti-

mulus and help." (165)

CAVE EXPLORATIONS.
A number of caves containing the remains of animals

were recently discovered in Worcestershire, England, on
the banks of the river Wye. At a meeting of the County
Scientific Society the president described a visit made by
him to these caves, in company with Dr. Carpenter.
Three of the' caves only were visited. In one were found
three human skulls, with coins and ornaments belonging
to the Roman period. The soil in which these objects
were buried having been removed, the explorers found a
layer of solid stone, so thick and hard that it had to be
blasted with gunpowder. Under this layer were found
bones belonging to a single animal

—

Ursus spelceus. An-
other layer of stone was then likewise removed by blast-
ing, and the explorers found fossil bones of sundry ex-
tinct species, namely, the remains of a mammoth, in a
state of wonderful preservation ; all the bones of a rhino-
ceros

; the debris of cave-lions, cave-bears, and also of se-
veral hyenas.
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AGE OF MAN IN YORKSHIRE.
A BONE found in the Victoria cave in England having

been determined by Professor Busk to be a human bone,
great attention has been paid to the position and relation

of the bed in which it was found, in the hope of obtaining
new evidence of man's place in geology. After removing
from the mouth of the cave a large quantity of rock which
had been thrown down from older workings, the Romano-
Celtic layer was reached, and several objects of bronze
were obtained from it. This layer was one to one and
one-half feet thick, and below it was a bed of " screes"
consisting of angular fragments of limestone fallen from
the cliff above. This bed was nineteen feet thick, and
contained not the smallest trace of man or other animal.
Under this was found a mass of bowlders. The conclusion
drawn from the examination is that man lived in Yorkshire
with Elephas antiquns, Rhinoceros lichorinus, Ursus pris-

ons, the red deer, etc., long before the existence of the
great ice sheet in Northern Britain and Ireland.

NEW EOCENE MAMMALS.
Prof. Marsh presents in the American Journal of Sci-

ence a series of notices on new and hitherto undescribed
mammals found in the Tertiary strata of the West. In
the March number of the Journal he describes some new
forms of quadrumana, a species of his new order Tillodon-

tia, three species of rhinoceros, a new species of Bronto-
therium, and various other extinct animal forms. Among
the quadrumana here described, we have a new genus,
Lemuravus, closely resembling the lemurs in skeleton and
in the general structure of the skull. The species L. dis-

tans was about the size of the largest squirrels. During
the late raid into the " Bad Lands" of Nebraska, Prof.

Marsh found the lower jaw of a monkey, which indicated
an animal about the size of acoati ; it is the first specimen
of the order Primates found in that region, and forms a
new genus and species

—

Laopithecus robustus. The order
Tillodontia is represented by the new species Tillotherium

fodiens. The animals of this order are among the most
remarkable yet discovered in American strata. They
seem to combine characters of several distinct groups,
namely, carnivores, ungulates, and rodents. The Tillo-

therium fodiens would appear to have been about two-
thirds as large as a tapir. The rhinoceroses described are
Diceratherium armatum, D. ?ianum, and D. advenum.
These animals ha*d a pair of horns placed transversely, as
in modern ruminants, as is clearly indicated by large
bony protuberances on the anterior portion of the nasal
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bones. The D. armatum would appear to have been
about two-thirds as large as the Indian rhinoceros ; the
D. nanum was scarcely more than half the bulk of the pre-

ceding ; while the D. advenum was half the bulk of the
Indian rhinoceros. The new genus of Brontotheridce is

denominated Anisacodon, and it is represented by the new
species A. montanus. According to the author, this fami-
ly consists of four well-marked genera, namely, titanothe-
rium, megacerops, brontotherium, and anisacodon. The
name Diplacodon elatus is given to a new genus and spe-
cies intermediate between Limnohyus and Brontotherium.
Two new equine species from the Miocene are described,
and three new species allied to the collared peccary.

SOME FORMS OF MICROSCOPIC LIFE.
Professor Leidy, at a meeting of the Philadelphia

Academy of Science, said that among the amoeboid forms
found by him near that city one was especially remarka-
ble for the quantity of sand which it swallowed with its

food. The animal might in fact be looked upon as a bag
of sand. It is sluggish, and when at rest appears as an
opaque, white, spherical ball from one-eighth to three-
eighths of a line in diameter. It moves slowly, first assum-
ing an oval and then a clavate form. Unless under pres-
sure, it puts forth no pseudopods, and the granular ento-
sarc usually follows closely on the limits of the extending
ectosarc. The contents of the animal consist of diatoms,
desmids, and confervae, together with a large quantity of
angular particles of transparent and usually colorless
quartz. When the organic parts are dissolved away by
acid, more than one half the bulk of the creature is left in

quartz sand. He names the species Amoeba Sabulosa, and
it probably belongs to the genus Pelomyxa.

Professor Leidy says that the interesting researches of

Professor Greef of Marburg on Amoeba living in the earth
led him to look in similar positions for Rhizopods, and
about the roots of mosses growing in the crevices of the
brick pavements he found not only Amoeba and Rotifer Vul-

garis, but also a species of Gromia. " Imagine an animal like

one of our autumnal spiders stationed at the centre of its

well-spread net ; imagine every thread of this net to be a
living extension of the animal, elongating, branching, and
becoming confluent so as to form a most intricate net

;

and imagine every thread to exhibit actively moving cur-

rents of a viscid liquid both outward and inward, carrying
along particles of food and dirt, and you have some idea
of the general character of a Gro7nia. The Gro?nia of our
pavements is a spherical, cream-colored body about the
sixteenth of a line in diameter. When detached from its
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position and placed in water, in a few minutes it projects
in all directions a most wonderful and intricate net.

Along the threads of this net float minute Naviculce from
the neighborhood like boats on the current of a stream,
until, reaching the central mass, they are there swallowed.
Particles of dirt are also collected from all directions and
are allowed to accumulate around the animal, and when
the accumulation is sufficient to protect it, the web is

withdrawn, and nothing apparently will again induce the
animal to produce it.

" From these observations we may suppose that the
Gromia terricola, as I propose to name the species, during
dry weather remains quiescent and concealed among the
accumulated dirt in the crevices of our pavements, but that
in rains or wet weather the little creature puts forth its

living net, which becomes so many avenues along which
food is conveyed to the body. As the neighborhood be-
comes dry the net is withdrawn to await another rain. The
animal with its extended net can cover an area of nearly
half a line in diameter. The threads of the net are less

than the one three-thousandth of an inch in diameter.

THE LAKE-BASINS OF THE WEST.
In a memoir by Prof. O. C. Marsh, on " The Ancient

Lake-Basins of the Rocky Mountain Region," the forma-
tion of these basins is traced back to different epochs of

Tertiary time on the evidence afforded by the fauna pecu-
liar to each. The oldest of these Tertiary lake-basins are
of Eocene age. The first discovered and best known of
these Eocene lake-beds is the Green River basin, lying be-

tween the Rocky Mountains and the Wasatch range, in

the depression now drained by the Green River. The
fauna entombed in this Eocene lake indicates a tropical
climate—tapiroid mammals, monkeys, crocodiles, lizards,

serpents. The author cites, as an example of the Miocene
basins, an ancient lake-bed lying north of the Black Hills.

The fauna here discovered indicates a climate much less

tropical than that of the Eocene lakes, as is seen in the
absence of monkeys, and scarcity of reptilian life. At the
close of the Miocene a subsidence took place east of the
Rocky Mountains. A great Pliocene lake was thus
formed directly over the Miocene basin just mentioned,
having nearly the same boundaries on the north and west
(Black Hills and Rocky Mountains), but extending much
farther east, and stretching south nearly to the Gulf of
Mexico. The fauna of this lake-basin indicates a warm
temperate climate. The more common mammals are a
mastodon, rhinoceros, camels, and horses, the latter being
especially abundant.
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CAPTURE OF A HERD OF ELEPHANTS.
A correspondent of Land and Water tells of the cap-

ture, in the Mysore district, India, of a herd of elephants,
numbering forty-nine head. An irrigating canal winds
through a dense jungle, at some points approaching a
small river, at others stretching away from it into the
jungle. In one place a bend of the canal forms, with the
river, an inclosure in the shape of a horseshoe, containing
about fifteen acres of wooded ground. To this place ele-

phants resort during the monsoon, crossing the canal at

three or four points where the banks have become trodden
down by constant use. In order to trap the entire herd,
two lines of chains were stretched across the river at the
ends of the horseshoe, and a trench was dug on the river
bank to cut off escape on that side. The elephants hav-
ing crossed into the inclosure, the fords were barricaded
with cocoa-nut trees, the canal deepened at those places,
and two deep trenches cut from the canal to the river.

Fires were kept up at night on the banks of the canal.
Meanwhile a deep, circular trench was dug, inclosing about
an acre of ground, and two parallel trenches were also dug,
leading from the horseshoe to this small inclosure. Drop-
gates were made to prevent the animals leaving this ked-
dah when once they had entered it.

A large force of men were now directed to drive the
herd into the keddah. The first attempt failed, the ele-

phants stampeding back into the horseshoe after a few of
them had entered the inclosure. A second effort was
crowned with success. First came a female with her calf

;

then seven other females, and after a while on came the en-
tire herd with a rush, males, females, and calves of all sizes,
" like a herd of rather large pigs, jostling and pushing one
another through the gate-way." When the last was in,

down went the gate, and they were all secured. The
catching of the elephants one by one was the work of se-

veral days. " The men ride in among them on tame
beasts, and put ropes around their legs and necks, after
which the tame elephants drag them out in spite of all re-

sistance, and they are chained one by one to trees to be
trained at leisure. They do not mind the tame elephants
mixing with them at all, even with men on their backs, but
they object strongly to the men on the ground, who have
to put on the ropes. The clever way in which the tame ele-

phants help is wonderful : they move close up to the wild
ones, and understand how to put their legs so as to shield
the men from all kicks ; they take hold of the wild ones'
legs anrl trunks with their own trunks, and are invalu-
able."
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CURIOUS METHOD OF CAPTURING MUSK-RATS.

The American Sportsman describes the ingenious me-
thod followed by trappers in catching musk-rats : These
animals often travel great distances under ice. In their
winter excursions to their feeding-grounds they take
breath at starting, and remain under water as long as they
can. They then rise to the ice and exhale the air in their
lungs ; this remains in bubbles against the under surface
of the ice. They wait till this air recovers oxygen from
the water and ice, and then, reinhaling it, go on till the
operation has to be repeated. In this way they can tra-

vel almost any distance, and live any length of time,
under the ice. The trapper takes advantage of this habit.

When the marshes and ponds where musk-rats abound
are frozen over, and the ice is comparatively thin and
clear, they can be seen swimming about beneath. Fol-
lowing one for some distance, the trapper sees it come up
to renew its breath in the manner described. After the
animal has exhaled, and before it has time to take in the
reoxygenized air in the bubbles again, he strikes with his

hatchet directly over it, scattering the bubbles, and driv-
ing the musk-rat away. In this case the musk-rat drowns
in swimming a few rods, and the trapper, cutting a hole
in the ice, takes it out. Mink, otter, and beaver travel
under the ice in the same way, and hunters, it is stated,

frequently take otters in the same manner.

AMERICAN PEDIGREE OF THE CAMEL.

Though the evolutional pedigree of the horse may be
distinctly traced in the succession of equine genera whose
remains are found in the Tertiary strata of our Western
Territories, nevertheless, the horse, as he at present ex-
ists, is not indigenous to this continent, but has been im-
ported from Europe. The pedigree of the camel may also

be constructed from materials supplied by American pa-

leontology. Prof. Cope has recently unearthed a number
of genera which must be regarded as the ancestors of the
camel. And it is worthy of note that, although the more
prominent genera of the series which resulted in the
horse, for instance, Anchitherium and Hippotherhim, have
been found in European formations, no well-determined
form of the ancestral series of the camel has up to the
present time been found in any formation of the Palaearc-

tic region. " Until such are discovered," says Prof. Cope,
"there will be much ground for supposing that the camels
of the Old World were derived from American ancestors."
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INGENUITY OF FOXES.

Foxes are much tormented with fleas, and when the in-

fliction becomes severe, they gather, from the bark of

trees, moss, v/hich they carry in their mouths to the side

of a stream where the water deepens by degrees. Here
they enter the water, still carrying the moss in their

mouths ; and going backward, beginning from the end of

their tail, they advance by slow degrees, till the whole
body of the animal, with the exception of the mouth, is en-

tirely immersed. The fleas, during this proceeding, have
rushed successively in rapid haste to the dry parts, and
finally to the moss ; and the fox, when he has, according
to his calculation, allowed sufficient time for all the fleas

to take their departure, quietly opens his mouth. The
floating moss, with its interesting freight, is carried away
by the stream, and the animal rinds its way back to the
bank, with an evident feeling of much self-satisfaction at

having thus freed himself from his tormentors. (47)

THE USE OF BUSHY TAILS.
It is easy to see the usefulness to the opossum, mon-

key, and other animals, of their prehensile tails. So, too,

we can recognize the value to the horse and the ox of the
switches by means of which these animals repel the at-

tacks of insects. But there are other forms of the tail the
uses of which are less evident ; for instance, the bushy tail

seen in the fox, dog, wolf, cat, etc. Mr. Lawson Tait
holds that the use of this bushy appendage is completely
analogous to that of the respirator worn by persons trou-
bled with lung-complaints, the object being to abstract
from the expired air, by means of fur in the one case, and
wire gauze in the other, the heat which is being taken
out with it ; so that the cold air inspired shall be raised in

temperature before it reaches the lungs, and thereby con-
duce to a conservation of the bodily heat. Some interest-
ing considerations bear on this. Animals provided with
bushy tails seem to be so as a matter of correlation of
growth, their bodies being always provided with thickly-
set and more or less soft tur. " I can not," says Mr. Tait,
" find an animal with a bushy tail which can not, and does
not, lie curled up when asleep. I went round the Zoolo-
gical Gardens at Dublin on a very cold morning in Fe-
bruary, and found the civet cat, and some other bushy-
tailed animals, coiled up with their noses buried in the
fur of their tails.

" In the squirrel this use of the tail is very marked, and
in birds the same object is accomplished by their burying
their heads in the down of the shoulders. Animals pro-
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vided with bushy tails are all solitary in their method of

living, so far as I can find ; and, therefore, an essential for

their survival is some method by which variations of tem-
perature shall be resisted. The use of the tail for this

purpose is, I think, best of all illustrated in the great ant-

eater {Myrmecophagajubatd), in which the hairs of the tail

reach a very great size, and cover up the animal when re-

posing, sothat he looks like a bundle of dried grass. It

may also serve as a protection by mimicry in this case.

Mr. Wallace states also that this animal uses its tail as an
umbrella in a shower, and that the Indians divert its at-

tention from themselves by rustling the leaves in imita-

tion of a falling shower, and while he is putting up his

umbrella they kill him. Of the quadrumana, the marmo-
sets afford a striking instance of a bushy tail as a probable
provision for protecting these delicate creatures from de-

pressions of the temperature."

SAGACITY OF THE PARTRIDGE.
An interesting instance of the sagacity with which the

partridge will protect its young is given'by Mr. Henshaw,
of the government survey west of the one-hundredth me-
ridian. While riding through pine woods, a brood of par-
tridges, containing the mother and eight or ten young
about a week old, was come upon so suddenly that the
feet of the foremost mule almost trod on them. The
young rose, flew a few yards, and dropping down, were in

an instant hid in the underbrush. The mother meanwhile
began some very peculiar tactics. Rising up, she fell

back again to the ground as if perfectly helpless, and imi-
tated the actions of a wounded bird so successfully that
for a moment it was thought she had really been trodden
upon. Several of the men, completely deceived, attempt-
ed to catch her, but she fluttered away, keeping just out
of reach of their hands until they had been enticed ten or
twelve yards off, when she rose and was off like a bullet.

Her tactics had successfully covered the retreat of her
young.

The chaparral-hen is described by a sportsman in Texas
as a very pretty bird. The female lays one egg, and then
commences sitting. While sitting she lays four more, the
first being the largest and the fifth the smallest. The
birds, when grown, seem to be of the same size. By the
time the fifth egg is hatched the first is nearly a full-fledged

bird. The first egg is about the size of a pheasant's ; the
others range in size between the pheasant's and the
quail's egg.
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REPTILIAN AFFINITIES OF BIRDS.

\ Prof. E. S. Morse has for a long lime made a study of

the bones of embryo birds. At this year's meeting of the
American Association he recalled briefly the evidence he
had shown last year regarding the existence of the inter-

medium in birds, by citing the embryo tern, in which he
had distinctly found it. This year he had made a visit to
Grand Menan, expressly to study the embryology of the
lower birds, and was fortunate in finding the occurrence
of this bone in the petrel, sea-pigeon, and eider-duck.
This additional evidence showed beyond question the ex-
istence of four tarsal bones in birds as well as four carpal
ones. In these investigations he had also discovered em-
bryo claws on two of the fingers of the wing—the index
and middle finger. Heretofore in the adult bird a single
claw only had occurred in a few species, such as the Sy-
rian blackbird, spur-winged goose, knob-winged dove, ja-

cana, mound-bird, and a few others ; and in these cases it

occurred either on the index or middle finger, or on the
radial side of the metacarpus. All these facts lent addi-
tional proofs of the reptilian affinities of birds.

PERCEPTION OF COLOR BY BEES.

Sir John Lubbock has made experiments on bees and
ants and determined that bees have a distinct perception
of color. The method by which this fact was obtained is

as follows : having placed in an exposed situation two
sheets of paper, the one of a blue and the other of an
orange color, he put honey upon each, and conducting a
bee to the blue one, awaited the result. The bee, having
laid in a supply, flew off to its hive, and on returning
alighted on the blue paper from which the first supply
was obtained. While the honey-laden insect was oft for

a second homeward journey, the watchful observer
changed the position of the two papers, when the bee on
its return immediately approached the blue one, although
the orange-colored sheet contained a like tempting mor-
sel. This test was repeated several times, and always
with a like result, from which the conclusion was reached
by Sir John that bees have the power to distinguish be-
tween colors.

A BALLOONING SPIDER.
A paper of singular interest, by Dr. Lincecum, contri-

buted to the Smithsonian Institution and published in the
A7nerica,7i Naturalist, describes the marvellous art of the
gossamer spider in the construction and navigation of her
aeronautical ships. In Texas, according to the author,
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December is the month for these ballooning spiders to emi-
grate. When they intend to make an ascension, they fix

themselves oh some extreme point of the branch of a tree,

or weed, or corn-tassel, then carefully spin out a lock of

white gossamer, five or six inches long and two inches
wide in the middle, tapering toward the ends, holding it

all the time in the gentle breeze by a thread two or three
inches long, which, being attached to the end of the se-

lected point, detains the balloon until it is finished. They
then spin out at the bow two lines, thirty or forty feet in

length, and another of twenty or thirty feet at the stern,

then cut the cable and sail away on an inclined plane.
There area mother and half a dozen or more young spioers
aboard every balloon, and thus the species is scattered over
vast districts. These tiny aeronauts choose for starting on
their voyage a clear day, temperature 6o° Fahr., wind
gently from the south. At about 1 P.M. they maybe seen
sailing with the wind. Toward 4 p.m. the spectator
will observe that the balloons are beginning to de-

scend. When the streamers strike some tall weed or
grass the air-ships are made fast and the passengers in-

stantly leap out, spinning out a thread as they fall, thus
landing in safety.

MUD-FISH.

Mr. Frank Lee, noticing the arrival at the Brighton
Aquarium of an African mud-fish, describes the habits of

this strange creature as follows : "In the upper reaches
of its native river, the fierce heat of the summer sun dries

up the springs, and the water becomes shallower and
shallower, until at last the bed of the stream is exposed
to the torrid and desiccating air, and the sedimentary de-

posit which, when covered with water, was a semi-fluid

ooze, is baked into a hard dry crust, which splits and
cracks in every direction. Unable to retreat, like the
sea-fishes, from" the shoaHng water with an ebb tide, the
Protopterus burrows down in. the soft soil to a depth of

about eighteen inches. The mud hardens around it, and
there it lies curled up in its cell, like the chrysalis of a
silk-worm in its cocoon, for three-quarters ot a year, till

the next rainy season, when the river once more flows
along its former course. Then every crack and fissure of
the parched clay drinks of the running water ; the mud is

liquefied, and the fish set free, apparently none the worse
for its lqng imprisonment and deprivation of light and
air."
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THE AIR-BLADDER OF FISHES.

While engaged in measuring a degree of the meridian
in 1806, the eminent physicist and astronomer Biot acci-

dentally made the discovery that fishes living at great
depths'have the air-bladder filled with almost pure 0x3'--

gen. Another French scientist, Dr. Moreau, has recently
confirmed and extended this observation of Biot's. Ac-
cording to Moreau, the air-bladder secretes pure oxygen,
and the presence of other gases is due to other causes be-

sides the secretion of the organ. To prove this point, he
examined fishes which had for a considerable time lived

in very shallow water, and found, from several analyses,
that the average amount of oxygen in the air of their

swimming-bladders was about sixteen per cent. He then
plunged the fishes in water to the depth of about twenty-
five feet, and found that the quantity of gas in the air-

bladder was increased. The oxygen was now from forty-

five to fifty-two per cent.

A FRESH-WATER SPONGE.

At a recent meeting of the New-Jersey Microscopical
Society at New-Brunswick, its secretary, Prof. Lockwood,
exhibited specimens of a fresh-water sponge, discovered
by himself in a pond at Port Republic, New-Jersey. The
sponge grew in masses, covering several square yards of
surface, with a thickness varying from an inch to two
inches. It has a dichotomous habit of growth, and the
sarcode, or sponge-flesh, was of an intensely dark-green
color. It seemed quite closely related to the Spongtlla
fluviatilis. Some slides were shown with the spicules
cleaned by treatment with boiling nitric acid. With a
new lens of low power (seventy-five diameters), just made
by George Wale, and of most excellent definition, the sili-

ca-spicules were finely brought out. They are cylindri-
cal, curved, and pointed at both ends. They are limited
to one form, and are arranged in little fascicles of about
twelve spicules in each bundle.

THE SIMPLEST FORM OF ANIMAL LIFE.

Biomixa vagans is the name proposed by Dr. Leidy
for the simplest form of animal life known. It is simply
a minute jelly-like mass, without nuclei or any other or-
gans than contractile vesicles. It has the power of
spreading itself in all directions, flowing into filaments,
which extend and occasionally unite.
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METEOROLOGY AND TERRESTRIAL PHYSICS.

THE LAWS OF STORMS.
It is now fully accepted that all storms are circular, and

most of those reported by "Old Probabilities" extend
over a space hundreds of miles in extent, and often a
thousand or more. The storms are not only circular but
rotary, and advance across the country at a rate varying
from two or three hundred to much more than a thousand
miles per day. Their average direction is a little north of

east, and they seem to originate either in the northwest-
ern part of the United States, if not in the Pacific Ocean,
or in the vicinity of Texas and the Gulf of Mexico.
Storms are not necessarily accompanied with rain ; they
may be only of wind, like the small whirlwinds we often
see carrying around sand and leaves, yet, at the same time,
they progress slowly forward. But they are usually ac-

companied with rain, and the rain extends hundreds of

miles (500 is the average) to the east of the storm-centre,
but a much shorter distance to the west. The barometer,
whose normal height is about thirty inches, is usually low
at the centre of these vast, advancing whirlwinds. We
now proceed to notice the means by which these facts,

and others to be mentioned, were deduced, and some of

their suggested causes.
On the weather map, which the signal service of the

United States army daily distributes, Professor Loomis
divided the field covered by a storm into four quadrants,
and noted the observed directions of the wind in each.
He did the same on all the weather maps showing a po-
sition of the storm centre suitable for his purpose. By
taking a mean of all these observations, he found that
winds blow in a circular direction ; not, however, in the
line of the tangent to a circle having its centre at the eye
of the storm, but directed inward more than 45 from the
tangent. Hence the wind's direction is more nearly cen-
tral than tangential. Of course the currents, blowing in

from all directions toward one central point, can escape
only when moving upward at the centre. This makes a
kind of suction at this point, which diminishes the weight
of atmosphere and consequently lowers the barometer.
When swift, rotating, upward currents of this kind occur
on the ocean, they sometimes produce the waterspouts of

which we read. The causes which produce this inward
23
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motion of the air-currents must be looked for in those
distant quarters where the storm originated.

They may be due to the collision of moist air with
some cold mountain-peak. This would condense the
moisture ; the condensation would produce heat, which
would expand and lighten the air; and then the
heavier air on all sides would move toward this central

point of diminished pressure. The air, heated by contact
with the warm earth, takes up a large quantity of mois-
ture, and then, on being carried up into colder regions,

becomes condensed, and precipitates the moisture, thus
showing us the cause of rain. The real centre of a storm is

probably one or two miles high at least; and from the ave-
rage of a month's observations on the velocity of wind at

the top of Mount Washington, compared with its velocity
in neighboring places near the level of the sea, the Pro-
fessor calculates that the velocity of wind at 6000 feet high
is five and a half times greater than at the sea-level. The
high currents, moving so much more rapidly than the
base of the storm resting on the earth, would of course
carry the ascending water-charged air forward. This
gives a reason for the fact that the rain-area is in advance
of the storm-centre.

Professor Loomis also learned, by deductions from his

tabulated data, that the more rapid the storm, the greater
was the extent of rain-area to the east of it ; that the ve-
locity of the storm increased more rapidly than the exten-
sion of the rain-area ; and that the direction of the storm
for 24 hours was in general the same as the direction of
the major axis of the rain oval for the preceding eight
hours. The second of these facts seems to be a little

anomalous, but the first and last are as we should expect
them to be, because the velocity and direction of the most
freely moving part of the storm should harmonize with
the velocity and direction of the eastward upper air-cur-
rent, to which all parts of the storm, in the main, owe
their motion. If the comparison had been made with the
direction of the storm-paths for the succeeding eight
hours instead of twenty-four, the conclusions on the last
point would probably have been still more satisfactory.
But the upper current is not the only cause of the east-

ward motion of the storm. The condensation which
causes rain expands, by its heat, the air which rises and
comes down outside of the rain-area. Hence we have low
barometer in front of the storm-centre, and the descend-
ing air behind makes it high there. So the centre is net
only drifted forward by the upper air-currents from the
west, but is pressed forward by the fact of a high barome-
ter behind it and a low pressure before it. He also deter-
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mined that the state of the barometer at the centre, or its

rate of faJl in front, had little or nothing- to do with the
velocity of the storm's progress, but that the rate of rise

behind it was directly proportioned to the velocity of the
storm.
Again, he finds, by taking the mean of the velocities of

wind in the four quadrants and comparing it with the,
storm's velocity, that, when the wind in the east quadrant
has a greater average velocity than in the west, the storm
moves faster than its mean rate, but slower when the
wind's velocity in the west quadrant is the greatest. He
explains this by supposing the upward movement would
be greatest in the quadrant which had the greatest veloci-

ty of wind ; then here would be the lowest barometer, and
diminished pressure would tend to make the centre move
in this direction. Now, if the excess of the wind's velocity
in the west quadrant were sufficient, it might cause a
westward instead of an eastward movement to the storm-
centre.
This movement has occurred several times, and caused

the storm's path to make a loop upon itself. In one case
the storm was made to change its direction more than
360 in a little over 24 hours. This explanation seems a
little defective, for it apparently assumes a separate up-
ward movement in each quadrant, whereas it is presuma-
ble that the rotary centripetal motion of the wind on all

sides contributes to one grand upward movement in the
centre. Again, it would seem that the greater velocity of

a west wind would tend, by its superior momentum, to
veer the central cylinder of ascending air to the east ra-

ther than to the west.

THE GULF STREAM AS A HEAT-CARRIER.
The observations of the United States Coast Survey, in

regard to the breadth, depth, and temperature of the
stream, were many and careful. Maury considered the
volume of the stream to be equal to that of a stream 32
miles wide and 1200 feet deep, flowing at the rate of five

knots an hour. That would give a flow of 6,165,700,000,-

000 cubic feet an hour. In his " Physical Geography," Sir

John Herschel estimates it as equal to a stream 30 miles
wide and 2200 feet deep, flowing at the rate of four miles

an hour, that is, having a volume of 7,359,900,000,000 cu-

bic feet an hour. More recently Dr. Colding estimated
its volume at 5,760,000,000,000 cubic feet an hour. From
the same data, Mr. Croll determined its volume to be
equal to that of a stream 50 miles wide and 1000 feet deep,
flowing at the rate of four miles an hour, or considerably
less than the lowest of the foregoing estimates. To ob-
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viate any possible objection on the ground of overesti-

mating the volume of the stream, Mr. Croll calculates its

heating capacity on the basis of a velocity of only two
miles an hour, according to which the flow would be

2,787,840,000,000 cubic feet an hour, a little over one third

of Herschel's estimate.

The average temperature of the surface water in the
Florida Channel, for the whole year, is 8o°. The bottom
temperature, according to Dr. Carpenter, is 60°, which
would make the mean temperature about 75 . Mr. Croll

thinks this estimate much too high, an error arising from
an underestimate of the sectional area of the stream. Be-
lieving that the current extends to a depth where the
temperature is below 6o°, he calculates that the mean tem-
perature of the stream is not over 65 . In its passage to

the arctic regions, the water is cooled down to about 30 .

Assuming that part of the return current, by the way of

the Azores, is fed from the water of the Gulf Stream pro-
per (not entirely from the larger current further east, dis-

covered by the Challenger expedition, and considered by
Captain Nares to be an offshoot of the Gulf Stream), a
considerable portion of the stream is not cooled below 45 .

Altogether, however, Mr. Croll thinks he can not be
overestimating the cooling of the water in fixing the ave-
rage minimum temperature at 40 , thus allowing for the
loss of 25 of heat while the water is making its northern
journey. At this rate each cubic foot of the water must
transport from the tropics to more northern latitudes up-
ward of 1,158,000 foot-pounds of heat. Consequently the
total quantity of heat transferred daily by the entire stream
amounts to 77,479,650,000,000,000,000 foot-pounds.
The effect which this vast amount of heat must have in

mitigating the climate of the regions to which it is carried
can best be estimated by comparing it with the amount of
heat received from the sun by the same areas.
The mean annual quantity of heat received from the sun

in temperatte regions, per unit of surface, is to that re-
ceived by the equator as 9.08 to 12. Consequently the
Gulf Stream furnishes as much heat as the sun gives to an
area of 2,062,960 square miles in temperate regions. Since
the area of the Atlantic from the latitude of the Straits of
Florida to the arctic circle is only about 8,500,000 square
miles, it follows that the quantity of heat conveyed to that
region by the Gulf Stream is to that received from the sun
by the same area, as 1 to 4.12 : in other words, very nearly
one fifth of all the heat possessed by the water of the At-
lantic within those limits, even supposing that every sun
ray is absorbed thereby, comes from the Gulf Stream.
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THE EARTH—ITS HEAT AND CONTRACTION.
Professor P. M. Duncan, F.R.S.; recently delivered

at the Royal Institution a course of lectures upon "The
Grander Phenomena of Physical Geography." He point-
ed out that there is strong evidence that the earth is a
solid body now cooling, because the deeper man can get
in mines or in borings the hotter is the temperature, and
if the temperature continues to increase at depths to
which man can not reach, in the same ratio that it does at

depths which he can reach, a temperature of 3680 would
be found at a depth of 45 miles. At this temperature
granites and lavas fuse. Assuming, then, the earth to be a
hot body now cooling, as it cools the rocks must contract

;

moreover, those rocks which are rich in silica will not
contract so rapidly on cooling as others—consequently,
herein is a source of change of shape of the earth. It is well
known that surface changes are going on, that some large

areas of land are in course of slow upheaval,while others are

slowly sinking, and that at one geological period there was
a great upheaval of the larger portion of the continent of

North-America. The globe, therefore, is cooling unequal-
ly. The radiation from some parts is greater than at

others; so in this there is a further source of disturbance.
Sir William Thomson has calculated that every year 92
horse-power of work—for heat means work—is got rid of

from every 247 acres of the surface of the globe. The dis-

sipation of energy and the contraction of rocks not being
uniform, the effect of these disturbing causes is to pro-

duce horizontal thrusts, which form mountain ranges by
crumpling up the earth, for mountains are formed by this

crumpling action, and not usually by direct volcanic or

other unheaval. The changes produced by the contrac-

tion are slow, and there is every reason to believe that

our present sea-floors and our present continents are ex-

tremely old, geographically speaking, so far as their pre-

sent forms are concerned. He said that the upper part of

Snowdon consists of sea sand, fossil sea-fishes, and vol-

canic ashes, all mixed together ; in fact, it appears to have
been at one time in the same condition that the Bay of

Naples is in at present, that is to say, volcanic ashes fell

into it and sometimes buried fish. The lower part of

Snowdon consists of vast streams of old lava. At some
geological period the crumpling action already mentioned
took place below the Bay of Snowdon ;

consequently the

bottom of the bay was elevated and became the top of the

highest mountain in Wales. Rain, and rivers, and atmo-
spheric changes then played upon it during the course of

long ages, sculpturing out the beautiful mountain scenery

which characterizes the Snowdon range.
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ARCTIC COLD.
Lieutenant Payer, the Austrian arctic explorer, re-

ferring to the influence of extreme cold on the human or-

ganism, related that during his recent expedition he and
his companions made a sledge journey over the Semiklar
glacier, in order to make observations of Francis Joseph
Land. On that day the cold marked 58 Fahr. below zero.
Notwithstanding this intense cold, M. Payer and a Tyrolese
went out before sunrise to make observations and sketch.
The sunrise was magnificent ; the sun appeared sur-

rounded, as it does at a high degree of cold, by small suns,
and its light appeared more dazzling from the contrast
with the extreme cold.

The travellers were obliged to pour rum down their

throats so as not to touch the edge of the metal cups,
which would have been as dangerous as if they had been
red-hot ; but the rum had lost all its strength and liqui-

dity, and was as flat and thick as oil.

It was impossible to smoke either cigars or tobacco in

short pipes, for very soon nothing but a piece of ice re-

mained in the mouth.
The metal of the instruments was just like red-hot iron

to the touch, as were some lockets which some of the
travellers romantically, but imprudently, continued to
wear next the skin.

M. Payer says that so great an amount of cold paralyzes
the will, and that, under its influence, men, from the un-
steadiness of their gait, their stammering talk, and the
slowness of their mental operations, seem as if they were
intoxicated.

Another effect of cold is a tormenting thirst, which is

due to the evaporation of the moisture of the body.
It is unwholesome to use snow to quench the thirst

;

it brings on inflammation of the throat, palate, and
tongue. Besides, enough can never be taken to quench
the thirst, as a temperature of 35^° to 58° below zero
Fahr. makes it taste like molten metal. Snow-eaters in

the North are considered as feeble and effeminate, in the
same way as is an opium-eater in the East.
The group of travellers who traversed the snow-fields

were surrounded by thick vapors formed by the emana-
tions from their bodies, which became condensed, notwith-
standing the furs in which the travellers were enveloped.
These vapors fell to the ground with a slight noise, frozen
into the form of small crystals, and rendered the atmo-
sphere thick, impenetrable, and dark.
Notwithstanding the humidity of the air, a disagreeable

sensation of dryness was felt.
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Every sound diffused itself to a very long distance ; an
ordinary conversation could be heard at a hundred paces
off, while the report of guns from the tops of high moun-
tains could scarcely be heard. M. Payer explains this

phenomenon by the large quantity of moisture in the arc-

tic atmosphere.
Meat could be chopped, and mercury used in the shape

of balls.

Both smell and taste become greatly enfeebled in these
latitudes ; strength gives way under the paralyzing influ-

ence of the cold ; the eyes involuntarily close and become
frozen.

When locomotion stops, the sole of the foot becomes in-

sensible.

It is somewhat curious that the beard does freeze

;

but this is explained from the air expired, falling, being
immediately transformed into snow. The cold causes dark
beards to become lighter; the secretion of the eyes and
nose always increases, while the formation of the perspira-
tion altogether ceases.
The only possible protection against the cold is to be

very warmly clothed, and to endeavor as much as possi-
ble to prevent the condensation of the atmosphere, while
the much-vaunted plans of anointing and blackening the
body are pronounced to have no real value.

REMARKABLE SHOWER OF ICE.
At Potter station, on the Union Pacific Railroad, re-

cently, a train was just pulling out from the station when
a storm commenced, and in ten seconds there was such a
fury of hail and wind that the engineer deemed it best to
stop the locomotive. The hailstones were simply great
chunks of ice, many of them three and four inches in di-
ameter, and of all shapes—squares, cones, cubes, etc. The
first stone that struck the train broke a window, and the
flying glass severely injured a lady on the face, making a
deep cut. Five minutes afterward there was not a whole
light of glass on the south side of the train, the whole
length of it. The windows in the Pullman cars were of
French plate, three eighths of an inch thick, and double.
The hail broke both thicknesses, and tore the curtains
into shreds. The wooden shutters, too, were smashed,
and many of the mirrors were broken. The deck-
lights on the top of the cars were also demolished. The
dome of the engine was dented as if it had been pounded
with a heavy weight, and the woodwork on the south side
of the cars was ploughed as if some one had struck it all

over with sliding blows from a hammer. During the con-
tinuance of this terrific fusillade, which lasted fully twen-
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ty minutes, the excitement and fear among the passengers

ran very high. Several persons sitting on the south side

of the cars were more or less injured about the head and

As soon as the storm abated a little, the matting in the

cars was hung up in front of the windows, and the train

moved ahead, the drifted hailstones proving an obstacle

for some miles. At the next station, strips of tin were

procured and fastened over the windows the entire length

of the train. The damage to the cars amounted to seve-

ral thousand dollars.

—

Denver News.

DRIFTING OF ICE.

Lieutenant Weyprecht, of the Austrian Polar expe-
dition, made the remarkable discovery that the ice never
drifted straight in the direction of the wind, but that it

always deviated to the right, when looking from the cen-

tre of the compass; with N.E. wind it drifts due W. in-

stead of S.W. ; with S.W. wind it drifts due E. instead of

N.E. ; in the same manner it drifts to the north with S.E.

wind, and to the south with N.W. wind. There was no
exception to this rule, which can not be explained by cur-
rents nor by the influence of the coasts, as with these
causes there would be opposite results with opposite
winds. Another interesting phenomenon was the strug-
gle between the cold northern winds and the warmer sou-
thern ones in January, just before the beginning of the
lasting and severe cold ; the warm S. and S.W. winds al-

ways brought great masses of snow and produced a rise in

the temperature amounting to 76-95 Fahr., within a few
hours.
The influence of extremely low temperatures upon the

human body has often been exaggerated ; there are tales

of difficulty in breathing, etc., that are caused by them.
Lieutenant Weyprecht and his party did not notice any-

thing of the kind ; and although many of them had been
born in southern climes, they all bore the cold very easily
indeed ; there were sailors among them who never wore
fur. The cold only gets unbearable when the wind is

united to it.

DATE OF THE GLACIAL PERIOD.
At the Edinburgh Literary Institute, Professor Geikie

stated it to be his opinion that his colleague, McCroall,
had pitched upon the precise epoch in which the glacial
era had taken place, and attributed it to a period of great
eccentricity of the earth's orbit, which took place about
240,000 years ago and lasted about 160.000 vears.
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SOUNDINGS IN THE GULF OF MEXICO.
The U. S. Coast Survey steamer Blake, Lieutenant-

Commander C. D. Sigsbee commanding, has recently re-

turned to Washington, after running lines of soundings in

the Gulf of Mexico. These deep-sea examinations are the
first ever made in that portion of the ocean, and conse-
quently, in points of novelty, are on a par with those of
Commander Belknap of the bed of the Pacific. Steel piano-
forte wire, No. 22 gauge and weighing but 14J lbs. to the
mile, was employed as a sounding-line with uniform suc-
cess, even in heavy seas.

The results show that the slope of the delta of the Mis-
sissippi is gradual, and that the deepest water in the vici-

nity is on a prolongation of the axis of South Pass. At
the end of that line, 120 miles distant from South Pass
lighthouse, the depth was 1632 fathoms. The limiting
lines of the system of lines, which was run by the Blake,
extend (magnetic) east, half mile south of Pass a l'Outre,

at the end of which was found 426 fathoms, and southwest
of Southwest Pass, which ended in 608 fathoms. On the lat-

ter line was found the only abrupt irregularity of the bottom
found off the delta. Up to April, the currents immediately
off the passes set generally to the westward, after which
they appeared to set gradually to the eastward. On May
4th, 1875, the Blake commenced a line between Southwest
Pass and the Rio Grande. Until half the distance between
the ends of the line had been passed, the depths were not
great ; but afterward the water deepened, the greatest
depth on the line being 900 fathoms. About 105 miles
from the Rio Grande, at seventeen miles from the South-
west Pass lighthouse, the water had deepened to 32 fa-

thoms, after which it shoaled gradually to as little as 18

fathoms, and 30 fathoms was not reached again until nine-

ty-four and a half miles from the lighthouse.

On May 6th, a sounding was got in 47 fathoms, the
sounding rod bringing up hard bottom—enameled shells,

etc.—(the only instance in which hard bottom was ob-

tained during the season Tortugas was neared). At a

sounding in 583 fathoms, in latitude 27 07' north, longi-

tude 94 35' 15" west, the sounding rod brought up dark
mud, or ooze, which emitted so offensive an odor as almost
to drive the people from the forecastle, where the sounding
operations are carried on. The odor soon passed away.
On May 9th, commenced the longest line run during the

season, that from the Rio Grande to Tortugas, a distance
of about 760 miles ; 100 fathoms was not reached until

about forty miles from the Rio Grande ; the water then
descended rapidly. At about 100 miles from the Rio
Grande the depth was 839 fathoms, whereas the previous
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and following soundings were respectively 1386 fathoms
and 1648 fathoms. This was the only marked peculiarity

of the bottom found on the line ; soundings varied from
1600 to 2100 fathoms, the bottom being undulating, appa-

rently. No northern extension of the bank of Yucatan
was discovered. The greatest depths were 2008 fathoms,
2025,2016 fathoms, and 21 19 fathoms. The average speci-

fic gravity of the water of the Gulf is about 1.0265.

The following is an example of the quickness with
which the Blake does her work : on one occasion she got
the following results in actually one hour from the time
of stopping the engines to sound to the time of steaming
ahead again: A sounding in 1500 fathoms, with a specimen
of the bottom, water specimens, and temperature, at the
surface and at the following depths in fathoms : 100, 300,

600, 900, 1200, 1500. There were but seven men on the
watch to accomplish this.

ATMOSPHERIC DUST.
A microscopical examination of atmospheric dust

which fell in parts of Sweden and Norway on the night of

March 29-30^, 1875, has led M. Daubree to believe that it

proceeded from a volcanic eruption in Iceland, as it close-

ly resembled the pumice powder from that country, and
especially that of Hrafftnurhur. M. Nordenskiold, tele-

graphing from Stockholm, said :
" Gray vitreous and

fibrous powder fell here with snow on March 30th : seve-
ral grammes collected." M. Kjerulf sent to M. Daubree
a specimen of the same dust collected from the snow by
Dr. Kars, between Sondmore and the valley of Romsdal
in the west, and Tryssil, in the direction of Stockholm, in

the east. The dust was found to be composed of frag-

mentary transparent grains, some colorless, others more
or less brownish yellow. Most of them were finely striat-

ed, fibrous, and full of vesicles, round or elongated, the
latter being most common. Few of these reached the di-

mension of T
2
7 millimetre in length, and many were only

from 2 fg- to Ti¥ millimetre. M. Daubree also recognized mi-
nute crystals of pyroxene and felspar. He reminded the
French Academy of several instances of dust being con-
veyed by air-currents to great distances. Thus in Febru-
ary, 1863, sand, apparently from Sahara, fell in the western
parts of the Canaries, transported 32 myriametres ; and
more recently, ashes from the Chicago fire reached the
Azores in four days, accompanied with an empyreumatic
odor, which made the inhabitants suppose that a great fo-
rest was in conflagration. In 1783 the dry fog, which co-
vered most of Europe for three months, was occasioned
by dust from an Iceland eruption. (42)
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FORMATION OF HAIL AT THE YOSEMITE FALL.

This magnificent fall is 1550 feet high, and at the time,
the stream being swollen by rains and melting snow,
leaped clear from the rocks into the air and was soon torn
into spray. "It seemed," says Professor Brewer, "as
mobile as smoke, and assumed new varieties of outlines
each instant, so light and airy that it seemed as easily

swayed by wind as lace, yet it struck with deafening thun-
der. The concussion was perceptible through the granite
for some distance." The discharge of water was estimat-

ed at 250 to 300 cubic feet each second.
The water in winter falls behind a great cone of ice

which forms from 100 to 200 feet in thickness, and emerg-
ing beneath the ice a grand arch is formed like that in the
glacier at Mont Blanc, whence the Arveiron flows.

Standing at the foot of this upper fall, a thousand feet

above the bottom of the valley, Prof. Brewer and his com-
panions felt, in the violent tempest of spray, ice-pellets or
hail which stung their hands and faces like shot. They
fell in considerable quantity, rapidly melting, for the sun
shone full on the fall, and the rocks around reflected the
heat. The diameter of some of the pellets was estimated
at one tenth of an inch.
Here we have the spray of the waterfall condensed and

frozen into hail. The process by which this may occur is

clearly stated by Prof. Brewer. The water, supplied from
melting snow, plunges over the cliff at just about the tem-
perature of freezing. " In the fall it appears to be ' ato-

mized ' for 1200 or 1400 feet of its descent. A great volume
of air is drawn into this falling mass along its whole
course, the sheet spreading as it descends. The quantity
of air is so great that it pours outward on the bottom of

the valley and is very perceptible as a cool current more
than a mile distant from the base of the upper fall. The
air as sucked into the fall is immediately cooled to 32 by
the ice-cold water. As it passes in, it is very dry, and the
rapid saturation within the sheet is sufficient to freeze a
portion of the drops." (7)

RED SNOW.
Mr. S. T. Douglas, assistant in the chemical laborato-

ry at Ann Arbor, Michigan, analyzed the sediment ob-
tained from a " red snow" which fell in the western part
of Michigan, Illinois, and Wisconsin, February 5th, 1875,
and found 9.9 per cent soluble mineral matter, 75.4
per cent insoluble matter, and 14.7 per cent organic
matter and moisture. He concludes that the dust was the
result of a volcanic eruption in some region. Dr. Clark
publishes in the "American Naturalist " lor March an in-
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teresting sketch of the different decisions which have
been arrived at by investigators into this phenomenon.
Although the analysis of the sediment obtained from red

snow shows the presence of a preponderating quantity of

mineral matter (Peschier's analysis being mineral 95.37,
organic 6.80 per cent), the coloration is really occasioned
by a microscopic vegetable growth, placed by botanists
among the Palmellacece, the lowest of plants. Under the
microscope it has the appearance of minute garnet-red
disks, resting upon a matrix of gelatinous matter. Each
globule is made up of seven or eight cells, filled with a
liquid which one observer thinks contains animalculse. It

propagates by gemmation, and also by segmentation, in

which case the young plants have remarkable powers of

locomotion, due to the rapid movements of countless cilia

or hair-like processes with which they are furnished.
When motion ceases segmentation begins, and when this
ceases motion begins again. It has been artificially pro-
pagated by mixing a quantity of the red snow, which had
become white by exposure, with a large quantity of white
snow, and exposing the whole to cold December weather.
The red color returned, and the quantity of colored snow
increased. The plant is found above 83 north latitude,

and as far south as 70° of south latitude. Snow-covered
peaks are also its home, and it has lately been found on
the tops of the Sierras in California, 10,000 feet above the
sea. Its appearance so suddenly in the Lake region might
possibly be connected with a condition of high barometer
and the flow of cold upper currents from the north.

ATMOSPHERE OF VENUS.
The Italian observers at Maddapore, in Bengal, to

which party the eminent spectroscopist Tacchini be-
longed, besides observing all four contacts, ascertained
an important fact respecting the atmo'sphere of Venus.
The ring around the planet, which in the former transits,

as in the present one, was visible around Venus both on
and off the sun, indicates in the spectroscope that the at-

mosphere contains aqueous vapor. (47)

A German firm has recently introduced an alloy of 62
parts copper, 18 parts lead, 10 parts tin, and 10 parts zinc.

It is called dysiot, and is a kind of whitish brass, readily
fusible.
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GEOLOGY AND MINERALOGY.

RISE AND FALL OF THE EARtH'S SURFACE.
We are so accustomed to consider the solid earth to be

the type of perfect stability that it requires quite an effort

of the mind to elevate itself to the thought that even the
rocks, which appear to be the foundation on which every
thing else rests, are of an unstable nature, subject to up-
heavals, depressions, and dislocations. Patient investiga-

tion, during long periods of time, has led to the know-
ledge of a mode of change, formerly unsuspected, by slow
upheavals and depressions, taking place gradually, at a
rate of one or more feet in a century. Such changes have
been and are now constantly taking place, and necessarily
must, if prolonged for a sufficiently long period of time,
essentially change the earth's surface, not only as to the
relative heights of continents and islands, but, in connec-
tion with the ocean, as to the whole cosmography of our
globe.
We will not speak of the supposed continent Atlantis,

mentioned by the ancient mythological writers, which
was, they asserted, sunken in the Atlantic ocean ; but we
will only mention positive facts, recorded as a result of
careful observation. That the coasts and bottom of the
Baltic sea are rising is an old and well-established fact, the
ancient shores being several thousand feet from the pre-

sent water's edge ; while Great Britain and a part of the
west coast of Europe, Holland, Belgium, and France are
in a sinking condition. The evidences in and around the
British Channel have long since proved the probability of
this, while the Astronomer Royal has announced that mi-
nute observations prove that Greenwich Observatory, with
the ground upon which it stands, has been sinking ever
since its establishment.

In regard to our continent, it has been proved that the
whole Pacific coast, especially California, with all its

mountains, is perpetually rising, and that at a compara-
tively rapid rate. The land containing in its bosom our
great American lakes is slowly sinking ; while southern
Indiana, Kentucky, and the surrounding States are rising.

Geological investigations prove that our great lakes, ex-
cept Ontario, had formerly a southern outlet ; until, by
gradual northern depressions and southern upheavals, a
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northern outlet was formed from Lake Erie into Ontario,
about 40,000 years ago. This outlet, the Niagara River, is

still wearing away its channel. The division line of the
watershed south of the lakes and the Mississippi valley
has since that time been steadily travelling southward

;

and when Chicago recently turned the waters of Lake Mi-
chigan, through the Chicago River, into the Mississippi
valley, the old state of affairs was artificially re-established.

New-Jersey is sinking with New-York City and Long
Island, at the estimated rate of about 16 inches per centu-
ry. The coast of Texas is ascending at a comparatively
very rapid tate, some observers stating that it is as much
as 30 or 40 feet in the last half century.
Combining these observations with the results of the

recent deep soundings of the United States steamer Tus-
carora in the Pacific Ocean, we find that the bed is evi-

dently a sunken continent, abounding in volcanic moun-
tains some 12,000 feet high, many of them not reaching
the surface of the ocean, and others which do so forming
the numberless islands of the Pacific. The study of the
coral rocks proves that this sinking has continually been
taking place during several centuries, and observations of
the coast will undoubtedly reveal the fact that it has not
yet ceased.
The most eminent German geologists and ethnologists

now maintain that the locality of man's primitive origin,

the seat of the so-called Paradise, was in the Pacific Ocean
south of Asia, whence the race slowly diffused itself north-
ward to Asia, westward to Africa, and eastward to Austra-
lia. When the great Pacific continent slowly sank, so that
the ocean commenced filling the valleys, man retreated to
the mountains, which, by continued sinking, were trans-
formed into islands, and now form the many groups of
Polynesia. The insularity of the thus preserved races was
not productive of civilization, which requires conflict, in
which the superiors in the end gain the victory over the
inferiors. In those islands, the inferior races were pre-
served for want of this conflict, hence their savage con-
dition even at the present day ; while primitively the
greatest advance took place at the spot of the most in-

tense conflict, the continent of Southern Asia.
The upheavals and depressions of the earth's crust

were recognized and recorded by the philosophers of an-
tiquity. The latter is most forcibly illustrated by the his-
torical accounts of the Straits of Gibraltar, which are evi-
dently, as well as the British Channel, a conquest by the
ocean over the gradually sinking land. Avienus quotes a
measurement, on the authority of Daemon of Amphipolis,
which (reduced to our unit, the mile) makes the width of
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the Straits of Gibraltar at the narrowest place not quite
three miles. Then he quotes a subsequent measurement,
made by Euctemon of Athens, who found it four miles.

Next we find that Scymmes of Chio measured it, in the
year 143 before our era, and found it 13 miles at the At-
lantic outlet, between Sparteland Trafalgar, which now is

26 miles in width. Turanius Gracilis, about 50 years be-
fore our era, gives the width of the narrowest place, from
Meilaria in Spain to Cape Blanco in Africa, as 4i miles.
Strabo gives the greatest breadth as nearly 7 miles, while
Pliny, who had been in Spain and had visited the Strait,

gives it at y\ miles for the narrowest part, and about 10

miles for the widest part. Bishop Victor measured the
distance in the year of our era 500, and found it to be 12

miles ; while the present Spanish measurement is 14 miles.

Besides the evidence of a gradual widening and proba-
ble sinking of the .land of both shores, we find the positive
evidence of the sinking in the account of Avienus, who
speaks of the two wooded isles in mid-channel, on which
were built a temple and altars in honor of Hercules.
These were the celebrated Pillars of Hercules of the an-
cient authors. The Carthaginians " were obliged to build

flat-bottomed vessels, so as to be able to sail over the
shallow water of the Straits," according to Avienus, who
also says that Hannibal had reported that there was " a

bottomless and boundless sea farther to the west," which,
as it corresponds to the Atlantic Ocean, puts the locality

intended to be described beyond doubt.
Pliny visited the Straits, and speaks of a low-lying

island, covered with wild olives, and upon which were the
remains of the Temple of Hercules. Pomponius Mela, a
Spaniard, living several centuries later, and to whom these
regions were familiar, describes the Straits as a channel
broken by a number of small islands. At present they have
all disappeared, and the largest ships sail freely over every
portion of these waters.

In 1728, there happened a very low tide, and on this oc-

casion the remains of the famous Temple of Hercules were
distinctly seen in the oceanic part of the Strait, and some
souvenirs were even obtained for preservation.

Ignacio Lopez de Ayla mentions, in his " History of Gi-

braltar," that the sea covers the greater part of the land on
which stood the ancient city of Meilaria. In the bay of

Gibraltar, the sea has ingulfed a part of Carteia and Algesi-

ras. Nine miles west of Tarifa was the city of Belon, at

the shore of the Strait ; and this is now ingulfed, while the
traces of its existence are seen below the waves.

Lastly, Colonel James, in his '.' History of the Straits of

Hercules," mentions that, during an earthquake, the site
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of Cales disappeared, together with the small islands oppo-
site the city cf Bactes, near Tarifa ; and a rock named " La
Perle," once an island, sank, and is now covered with

more than 12 feet of water at low tide.

The gradual sinking in this neighborhood is balanced

by upheavals in other regions : which are very marked,
well established by observation, and carefully measured
in the northern part of Sweden and Norway, where the

sea, especially the northern part of the Baltic, appears to

retire from year to year, and leaves villages, formerly
situated at the shore/a few miles inland. The Azores are

rising, so is the island of Santorin, and the island of Julia.

The former sea-port of Aigues Mortes is now nine miles

from the shore ; while the celebrated Temple of Serapis
at Puzzuoli, for many centuries ingulfed, is now uncovered,
and is visited by travellers and tourists.

CIVILIZATION BY UPHEAVAL.
The observations of Professor Marsh touching the cra-

nial capacity of extinct animals show that the tertiary pe-

riod of geology was peculiarly a period of brain develop-
ment. What the determining condition of this remarka-
ble increase of brain bulk and capacity for intelligence

may have been, it is impossible to say ; all we know is the
fact that, at the time when, as the evolutionists hold, man
was developing from the higher primates through the ac-

quisition of some twenty or more cubic inches of brain,

the entire animal world was favored by a similar though
less remarkable increase of brain bulk and brain power.
Some time during the tertiary period, man appeared ;

and we propose simply to consider how the low type of
humanity which prevailed at first may have been deve-
loped, by means of climatic changes, into the higher type
with which human tradition begins.

It is admitted by all schools of ethnologists that man
must have appeared in a warm climate ; on a tropical
island, say men like Wallace and Darwin, for there only
would his naked skin be no disadvantage, there his physi-
cal weakness would not be overtaxed before he could de-
vise means of defence, and there food would be abundant
and unfailing. In no instance, to our knowledge, however,
has any attempt been made to show how the inhabitants
of such an island could be started on the road to civiliza-

tion, and compelled to keep it.

The inhabitants of tropical islands do not improve of
their own accord. The conditions of life under such cir-

cumstances are unchanging, and therefore progressive va-
riation is uncalled for, if not impossible. There must be
a steady change of environment, and change of a nature to
compel increasing forethought and industry, to insure
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progression toward a higher order of life ; a change which
could have occurred to the primitive race of man only-

through a gradual refrigeration of the climate.

Take an island, for example, like Borneo. Its inhabitants
are unchanging. Life is easy, food abundant, and all in-

centives to exertion absent. Peopled by a low race of sav-
ages and stationary as to climate, the history of one day
would be the history of a thousand years. But suppose the
climate to become cooler at the rate of one degree a cen-
tury, as by the slow approach of a glacial period. From
generation to generation the change would be impercep-
tible

;
yet in fifty centuries the tropical island would be-

come an Iceland. Its fauna and flora would be entirely
changed, and man would of necessity change with them.
Clothing and shelter would gradually be called for. The
spontaneous products of the soil would become less abun-
dant, and less uniformly distributed throughout the sea-

sons. Cultivation and care would become more and more
requisite to secure sufficient food. From generation to
generation the race would be compelled to study thrift to
protect their animal and vegetable possessions to aid them
in the struggle for existence ; and thus by slow gradation
they would creep upward to a higher life.

A similar effect would be produced by a gradual geogra-
phical elevation ; and it is a suggestive fact that the great
centres of original civilization are regions of recent up-
heaval ; the more recent the upheaval, the more advanced
the human type. The youngest highlands of the world
are the higr/est, those of the Andes and the Himalayas

;

on the one American civilization reached its earliest and
highest development ; on the other the white race origi-

nated. To the highlands of Thibet—the " roof of the
world," as the natives call it—the traditions of all the
great civilizations of Europe, Asia, and Africa point as the
birthplace of the human race. Here the earliest white ci-

vilization had its origin. There were made the astronomi-
cal observations on which even the earliest science of the
Egyptians was based : the most ancient records in the
valley of the Nile figuring the heavens, not as they are
seen in Africa, but as seen in Bactria, many degrees fur-

ther north.
The geology of Upper India records a history such as

we have imagined necessary for the development of a ci-

vilization. At a late period,geologically speaking, the en-
tire region now occupied by the Himalaya mountains

—

and the Thibetan plateau so far as explored—was under the
sea. At the time when the earliest traces of man begin to
appear, it was a country of sub-tropical plains and fresh
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water seas. The recent river and pond shells of the Thi-
betan plateau are the direct descendants of warm water
species, whose remains lie in the deeper strata, an evi-

dence that the vast upheaval of the region was a gradual,

not a sudden, change.
From this region, now barely capable of sustaining a

sparse population, came the conquering hordes which, at

the dawn of history, overran the plains of Europe and
Asia. In this region arose the race whose development is

recorded in the Vedic hymns and the religious books of

subsequent ages, and whose early traditions come down
from the time of the gigantic turtles whose remains are
buried in the deposits of those ancient fresh' water seas.

It is altogether improbable that the earliest civilization

was developed by an immigrant raceafterthe country had
reached its present altitude. Men do not leave fertile

lowlands for sterile mountain regions except under com-
pulsion, and they are not likely to improve by the change.
Besides, the region is now too high to sustain, much less to
breed, an energetic race, such as the men of Upper India
must have been when they set out to subdue the world :

and by their own account, they were driven from their

native home by cold—the inevitable result of excessive
upheaval.
Another proof that the country was at a lower level

than it is now, when it served as the great hive of the
white race, is found in the fact that high altitudes are as
incompatible with a vigorous development of man as they
are with the agricultural requisites for the sustenance of a
dense population. Within moderate limits, uplands are
conducive to health and vigor ; but above four or five thou-
sand feet, the rarified atmosphere is incapable of sustain-
ing man at his best. This is specially noticeable in all

Alpine regions and on high table-lands like those of Mexi-
co. To a still greater degree is it seen on the Peruvian
plateau, where the Spaniards found a highly civilized but
degenerate race.

At a period geologically recent, that whole region lay
at a lower level. At first the slow upheaval must have
pushed forward, in a continuous line, the social and intel-

lectual development of the people. It made them, in a
double sense, a rising race. Ultimately, however, the
limit was overpassed : the environment became repressive,
not helpful ; the people lost vigor and were no longer
able to push on their civilization. Later they became
unable even to maintain it, and for some time pre-
vious to the arrival of the Spaniards they had been losing
ground. (83).
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HOW SOME MOUNTAIN-GAPS HAVE BEEN
FORMED.

Every one who has visited the Delaware Water-Gap, or
ascended the Susquehanna from Harrisburg, or passed
through the cut where the Potomac has pierced the Blue
Ridge at Harper's Ferry, or has seen any of the many
gaps made by seaward-flowing rivers through the moun-
tain ridges which flank the Alleghanies, must have been
struck by the question how a comparatively small stream
could overcome so formidable an obstruction.

Evidently the river could not have taken advantage of

a natural cleft or fissure through the mountain dam, for

the strata correspond on the opposing sides of the gap,
and the river flows over an unbroken stratum underrun-
ning the broken strata of the banks. The gap as plainly
denotes a section cut out of the mountain as a notch in a
stick does the removal of the wood. The disconnected
edges of the strata tell precisely the same story as the
severed lines of annual growth on the sides of a wood-chop-
per's cut : the connecting portions of wood and stone
have been removed. The question is : How ?

The first and most natural supposition would be that
the valley back of the dam had originally been filled,

forming a lake whose outlet was over the ridge above the
present river channel ; and that, as the outlet was lowered
by the wearing down of the obstruction, the lake was
drained until the entire valley was laid bare.

This supposition is negatived by the plain fact that it

would be impossible to fill the valley to the height of the
ridge at the point of the gap. Before the water could
reach that level it would find an outlet elsewhere, where
the natural elevation of the dam was less.

An excellent illustration occurs a few miles above Har-
risburg, where the Susquehanna crosses a flexure of the
mountain ridge, cutting twice through the mountains
within a few miles, when apparently it might easily have
avoided the obstruction by going a few miles around.
Another supposition is that originally the river ran at a

level corresponding with the top of the ridge, and that
the present valley through which it runs is the result of
erosion : while the river was slowly wearing through the
hard mountain strata, the softer earth of the surrounding
country was washed away through its sinking channel,
leaving the more unyielding rocks in mountain ridges.
From this point of view, the river is to be regarded not
merely as the cleaver of the mountain barrier but as the
creator of it, by reducing the level of the adjacent land.

Hitherto this supposition has been the most plausible
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and the most generally accepted. But another and per-

haps truer explanation is suggested in Professor Powell's
" Exploration of the Canons o/ the Colorado."
As our Atlantic rivers cut through the Alleghany

ridges, so the Green River, the chief head stream of the
Colorado, pierces the Uinta Mountains, flowing through a
series of canons compared with which our eastern water-
gaps are insignificant. As in the case of the Susquehanna,
above noted, the river bursts through the opposing moun-
tains when apparently it might have found an easier pas-
sage by going round them. Why did it choose the harder
course ? Professor Powell's answer is that it had the right

of way. It was running there before the mountains were
formed, and simply removed the obstruction as fast as it

rose in the way.
The contraction of the earth causes the strata near the

surface to wrinkle or fold, and such a fold was started
athwart the course of the stream now known as Green
River. " Had the fold been suddenly formed, it would
have been an obstruction sufficient to turn the water into

a new course, to the east, beyond the extension of the
wrinkle : but the emergence of the fold above the general
surface of the country was little if any faster than the pro-
gress of the corrosion of the channel. We may say, then,
that the river did not cut its way down though the moun-
tains, from a. height of many thousand feet above its pre-
sent site ; but having an elevation, differing but little per-
haps from what it now has, as the fold was lifted, it clear-

ed away the obstruction by cutting a canon, and the walls
were thus elevated on either side. The river preserved
its level, but the mountains were lifted up, as the saw re-

volves on a fixed point as the log through which it cuts is

moved along. The river was the saw which cut the
mountains in two."

" The gigantic nature of this aqueous saw-cut can be
faintly estimated from the circumstance that the moun-
tain log or fold had a diameter of fifty miles, while the
depth of the cut, that is, the elevation of the fold above
the present level of the river, was over twenty-four thou-
sand feet. But a fraction of this enormous uplift of rock
remains. As the rocks were lifted, rains fell upon them
and gathered into streams, and the wash of the rains and
the corrosion of the rivers cut the fold down almost as fast
as it rose, so that the present altitude of the Uintas marks
only the difference between the elevation and the denuda-
tion. The mountains were not thrust up as peaks, but a
great block was slowly lifted, and from this the mountains
\ve re carved by the clouds—patient artists, who take what
time may be necessary for their work." (83)
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SOME NEW VOLCANO REVELATIONS.
The theory that our earth was successively a vaporous,

a fluid, and a plastic mass, which, by cooling during billions
of centuries, finally obtained a solid crust, in connection
with the fact that during all this time she rotated round
the sun and received on her equator solar heat (of which
the poles were nearly deprived), leads necessarily to the
conclusion that, in the neighborhood of the poles, the
slowly forming solid crust must have become thicker than
it is around the equator, because the solar heat was able
to retard this cooling longer at the equator than at the
poles. Such a crust is of course more easily perforated,
by interior pressure acting outwardly, where it is thin-
nest ; and volcanoes, which are the result of such perfo-
ration, must therefore be more numerous in the thinner
places, such as around the equator, and scarce near the
poles. This is confirmed by observation. Active volca-
noes are not frequent around the poles ; the only one
near the north pole is in Iceland, while between the tro-

pics such volcanoes are found in considerable numbers.
Another interesting consideration is that the amount of
material ejected by volcanoes is enormous. The estimates
of the volume of the lava ejected by Vesuvius, JEtna, and
especially by the volcanoes of Iceland, are appalling
figures ; and all these masses necessarily come from the
interior of the earth, and must create in the neighborhood
of the volcanoes (which may be considered as safety-
valves) empty spaces, which are filled up by a sinking of
the crust. This logical conclusion has been verified by
the observation that every active volcano is situated in

the centre of a region of depression, and never in one of
upheaval, unless the material ejected by the volcano itself

be so considered.
But a still more remarkable fact has been revealed by

the calculations of astronomers making observations at
different points of the earth's surface. It is that there are
two points of depression, extending even overthe ocean's
surface, forming a kind of flattened poles, one the exact
antipodes of the other. These points are the Antilles, in

the West-Indies, and the Sunda Islands (Java and its sur-

roundings), in the East-Indian Ocean. Each region con-
tains a great number of active volcanoes in a smaller sur-

face than can probably be found anywhere else on the
earth. But the reason why the ocean's surface partakes
of this depression, at these two volcanic centres, is as yet
a problem. Modern observations have already proved
many irregularities in the form of the ocean's mean level,

making the ocean's surface to be far from a perfect sphe-
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roid. As this surface must, according to the laws of hy-
drostatics, be always at right angles to the direction of

gravitation, it proves that, at various points of the earth's

surface, the lines of gravitation do not pass through the
same central point, even on places of the same latitude.

As gravitation is a general property of matter, depending
on its mass, it proves that the mass in the interior of

the earth is not "homogeneous nor of uniform density, and
that it is unequally distributed. As the interior is liquid,

this distribution may be affected by cosmic influences, as
for instance the relative position of the moon and planets

;

and any change effected in this distribution may react on
the direction of gravitation on the earth's surface, and so
on the form of the ocean, and thus slowly produce changes
in its level, which may, in some cases, cause an apparent
rising or depression of the land. (83)

GREAT VOLCANIC ERUPTION IN ICELAND.
Mr. Magnusson, of Cambridge, England, says :

" On
March 29th, 1875, the fall of the ashes was so excessive
that it covered the eastern country-sides, Jokuldal espe-
cially, with a coat six inches at its thickest ; and all that
day, although it was bright and sunny, the people spent
in absolute pitch darkness. Fountains and rivulets were
dammed by the ashes, and every mountain stream, always
of a crystalline purity in Eastern Iceland, where there are
neither glaciers nor moraine, ran dark and muddy between
banks covered with drifts of ashes. The farmers have
fled out of the ash-covered country-sides with their cat-

tle, in quest of pastures not yet destroyed by the scoria ;

but with what chance of saving their live stock does not
appear. To all appearance, the present eruption seems
likely to become a calamitous event for Iceland."

THE YOUNGEST VOLCANO.
A new volcano was born on the 1st of May, 1871, and

at the present time has attained the height of 1950 feet.

It was recently discovered by the Challenger, in the
course of her voyage in the China seas, on the small
island of Camiquin, near the coast of Mindanao. For some
months previous to the formation, violent earthquakes
occurred throughout the islands. These ceased after the
first eruption, which gave vent to the imprisoned forces.
At the end of four months, the mountain had risen 400
feet and had increased to about a third of a mile in dia-

meter.
The new comer appears to have worked sad desolation.

The island had a population of 25,000 people, and was one
of the most fertile of the group, producing hemp, sugar,
and tobacco of the finest qualities. The base of the

-*^»<a—
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mountain has extended so as to cover the entire site of
the town of Catarman, which once contained 14,000 inha-
bitants, but now is a mass of ruins. But a few hundred
people remain upon the island, and the fields and groves
are choked with new jungle or destroyed by the sulphu-
rous exhalations of the volcano.

THE GREAT ALLEGHANY COAL-FIELD.
On the Kanawha there are 3100 feet of productive coal

measures below the horizon of the Pittsburgh coal. The
remarkable belt of coal-seams found on the Kanawha, be-

tween Charleston and Kanawha, on Coal River, on the
Guyandotte, and on the upper waters of the Twelve Pole,
and on the Tag and Louisa forks of the Big Sandy, is

the finest belt of bituminous coal in the United States.

Professor E. B. Andrews traced the probable direction of

the great West-Virginia geosynclinal trough, and ex-
pressed the opinion that it had a connection with the an-
cient ocean to the southwest by the way of Tennessee.

THE ORIGIN OF COAL.
The discovery of diatoms in coal, by Count Castracane,

recently announced, is of much interest, as throwing ad-
ditional light on the mode of formation of carboniferous
coal. These minute forms of plant life have not been re-

cognized in any but very modern formations ; but Count
Castracane has succeeded in showing that they date from
the palaeozoic epoch, and as far back, at least, as the carbo-
niferous period. He says :

" All the forms I have been
able to observe among the ashes of the coal present such
an appearance that the most practised and sharpest eye
could not detect the slightest difference between them
and actually living diatoms : outline, structure, shape, and
number of the flutings—in short, all the peculiarities

which characterize the species that we meet with in the
state of actual vegetation—agree exactly with those of the
carboniferous period." It can scarcely be denied that the
existence of these minute forms of aquatic vegetation in

the substance of carboniferous coal goes to confirm the
view of those who (like Professor Bischof) hold that this

mineral has been formed in presence of water, and the
great preponderance of fresh water forms of the diatoma-
ceae proves that this was fresh warer ; still the occasional
occurrence of marine forms leads to the inference that the
waters of the ocean occasionally had access to the lagoons
or inland lakes.

In fine, the presence of diatoms, taken in connection
with the strategraphical phenomena of carboniferous coal-

beds, appears to bear out the views of those who hold that
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the mineral has been formed from the decay of successive
generations of plants and forest trees, growing with their

stems partially immersed in the stagnant waters of vast
lagoons, these lagoons being nearly on a level with the
waters of the sea, which sometimes gained access to them,
and carried with them marine forms.

NEW ANTHRACITE COAL VEIN.
The finding of the Mammoth vein of coal at the Read-

ing Company's Norwegian shaft, between Pottsville and
St. Clair, Pa'., illustrates the correctness of the reasoning
by which the conclusion was reached that an immense and
almost inexhaustible basin of coal was lying deep under-
ground at that point.

When the shaft had been sunk to the depth of nearly
1 200 feet, it was resolved, says the Pottsville Miners' Jour-
nal, to drill a test-hole with the diamond drill, to find exact-

ly how the veins of coal were situated. This work went
quietly on for several weeks, until a few days ago, when
the above-mentioned Mammoth vein was reached.
Gen. Pleasant's original calculation was that the Mam-

moth vein could be found at a depth of about 1500 feet.

The actual distance from the surface of the earth vertical-

ly down to the Seven-Foot vein, the twin vein to the
Mammoth, is 1909 feet. The discrepancy is accounted for

by the singular formation of the veins of coal as deve-
loped by the test drill. The Big Tracy vein basin is found
to be 176 feet deeper than expected. And the Orchard
vein is so curiously formed that it was cut three times, the
distance from its first appearance to the last being about
250 feet.

The strata overlaps or closely folds in a very remarka-
ble way. Taking these two entirely unexpected and un-
foreseen distances out of the account, the calculation
would have held correct.
The Seven-Foot vein, which is the upper member of the

Mammoth, was found to be thirteen and one half feet
thick, and of excellent coal. Underneath this vein there
are seven feet of slate, three and one half feet of good
coal, four feet of slate, two feet of good coal, sixteen feet

of slate containing iron ore balls, and six inches of carbo-
naceous iron ore, or black band. Then comes the Mam-
moth vein, twenty-one feet thick, next one and one half

feet of partition slate, and under this it is thought there is

a nine-foot vein of coal. Below this, it is believed, comes
the solid rock.

Besides the red ash veins, which will be worked, there
are the following white and gray ash coals : Primrose,
fourteen feet deep ; Seven-Foot vein, seven and one half
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i feet deep, and the Mammoth, twenty-one feet deep, mak-
l ing a total depth of forty-eight and one half feet of coal.

The importance to Pottsville of the success of this great
'and plucky undertaking by the Reading Company can not

') be overestimated. It makes Pottsville the great mining
city of the future. For years and years to come, in all

reasonable probability, hundreds, perhaps thousands, of

men will be at work here, taking the black diamonds from
this inexhaustible supply. It takes no great stretch of

the imagination, says our contemporary, to see in opera-
tion here the largest and finest colliery in the world.

THE SODA LAKES OF WYOMING TERRITORY.
Professor Pontez, Geologist to the Union Pacific

Railroad, reports as follows on an interesting deposit of

carbonate of soda in Wyoming Territory :

" The carbonate of soda deposit is, by nearest road for

wagon, sixty-five miles from Rawlins Sation, nearly due
north. There are two lakes. The upper and larger one
covers about two hundred acres ; the water has an ave-
rage depth of three feet and a specific gravity of 1.097 ;

it therefore contains nearly one pound of soda to ten of

water. The soda is nearly all carbonate. The second lake is

situated about two miles east of the large lake, on a some-
what lower level. It is bowl-shaped and covers rather more
than three and one half acres. During the greater por-
tion of the year, it is a concrete mass of crystals of carbo-
nate of soda, mixed with a small quantity of dust blown
from the adjacent plain. I excavated to the depth of six

feet, but did not reach the bottom of the deposit. Its en-
tire depth can only be ascertained by boring. It is a re-

servoir or pocket which receives its increase from the pe-
riodic influx from the larger lake. The water having no
outlet, evaporates during the summer, and by autumn be-
comes a compact mass.
"The quality of the carbonate is fully equal to the im-

ported article used throughout the country. Its minimum
or bottom price has been $45 per ton, up to $67, its pre-
sent price. Estimating the quantity by the specific gravi-
ty of the water, its depth and area, the large lake covering
200 acres will yield on evaporation 78,000 tons, which, at
the market value, would realize, at $45 per ton, $4,510,000.
Besides the cost of freight, the expense of preparing the
article for market would be $4 per ton for evaporating.

" The small lake already crystallized, and estimated only
to the depth of six feet and an area of 155,000 feet,

contains 30,660 tons, which, at $45 per ton, would realize

$ l >379>7°o, less freight and commission.
" The reason why this valuable deposit of a staple article

24
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has not already been drawn on largely is the difficulty and
expense of hauling it 55 miles. A range of mountains
called the Seminole intervenes between the deposits and
the Union Pacific Railroad."

KAOLIN IN THE UNITED STATES.
By J. M. Goodwin.—Thirty-five miles from Omaha,

Neb,, there is a deposit of kaolin, about 30 feet thick and
underlying about 100 acres. It crops along a bluff for

over one half mile, with but a few inches of earth cover-
ing it. Beginning at the top, it is coarse and of a granu-
lated nature ; but as we descend it grows finer, and is very
fine and white near the bottom. It quarries in lumps, like

chalk, and very readily dissolves in water.
Pure and free from foreign substances, it readily be-

comes pliable, and can be turned or moulded into almost
any form ; and its shrinkage in drying is remarkably
small. The difference of grades in fineness adapts it to
the manufacture of a very large class of goods, such as are

in demand throughout the West ; and as it lies near the
Burlington and Missouri Railroad, shipping facilities are
convenient.

It makes a beautiful white brick, suitable for fronts and
trimmings ; and it seems well adapted for terra cotta
chimney-tops, drain-pipes, and all classes of jugs, crocks,
etc., and is very superior for fire-bricks.

This immense deposit is located with timber, water, and
all conveniences for manufacturing. (83)

PETROLEUM IN ALGIERS.
A petroleum well, capable of giving a large and paying

yield, has recently been discovered in Algiers, near the
plain of Cheliff. The substance looks like tar, is soft and
very tenacious, melts in boiling water, and dissolves in

turpentine. It burns with a very bright flame, and yields
a large variety of products and considerable carbonaceosn
residue on distillation. It is neither tar, naphtha, bitu-
men, nor asphalt, but seems to possess the properties of
all, in a measure. It has most characteristics in common
with naphtha, but, unlike that substance, is almost com-
pletely insoluble in alcohol.

GEOLOGY OF THE CATSKILL MOUNTAINS.
Professor James Hall, in a paper on the geology of

the Catskill Mountains, states that explorations have
proved that the range is composed of several nearly pa-
rallel synclinal axes, and the culmination portion, at Look-
out and Roundtop, is caused by the slight convergence
and junction of three of these synclinals, which are so
closely crowded together.
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CELESTIAL CHEMISTRY.
By T. Sterry Hunt, LL.D., F.R.S.—Among the most

significant advances in chemical theory are those relating

to the action of heat on bodies. If we define chemistry,
as I have been tempted to do, as that science which treats

of the relations to one another of the different forms of

mineral {i.e., unorganized) matter, and their transforma-
tions under the physical agencies of heat, light, and elec-

tricity, we shall see how difficult it is, in a sketch like this,

to draw the line between physics and chemistry. This
becomes still more evident when we see in light the che-
mical constitution of matter, as it were, revealed and made
visible to us by the spectroscope, or study the electric

current parting in a mysterious manner the components
of bodies. Time would fail us to follow the trains of

thought thus opened, but I can not forbear to say some-
what of the relations of temperature to chemical species,

and of the power of heat to unloose the bonds of chemi-
cal combination. The admirable researches of Grove,
followed by those of Henri St.-Claire Deville and his fel-

low-laborers, have shown us that, at an elevated ter

perature, such bodies as water, hydrate of potassium, a
hydrochloric acid are more or less completely resol
into their constituent elements, the affinities of which
suspended. In the principle of dissociation by heat
have an explanation of many chemical reactions hither
enigmatical. The decomposition of bodies by heat i\

moreover, assimilated to the phenomenon of volatilize

tion : the rate of decomposition at a given temperature*
varying with the pressure, and with the nature of the at5

mosphere which surrounds the unstable body. The phe-
nomena of dissociation are seen in a wonderful degree in

the sun, the fixed stars, and the nebulae. It is not neces-
sary to recall to you the marvellous field of celestial che-
mistry which the spectroscope, in the hands of Kirchhoff
and his followers, has made known to us, nor the proofs
that the solar atmosphere contains in a dissociated state

very many of the elements which in our own planet are

met with in a free state only in the laboratory of the che-
mist. It is instructive to compare the spectra of the various
fixed stars with each other, from white stars like Sirius, to
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yellow stars like Aldebaran and our own sun, and red stars

like Alpha Ononis and Antares, and to note in these three
classes an increasing complexity of chemical composition.
In the first, with a predominance of hydrogen, we see only
faint lines of magnesium, sodium, calcium, iron, and a few
other metals, while in the second, though free hydrogen
still abounds, the number of metallic elements is greatly
augmented, and finally in the red stars hydrogen is seen
only in combination, as aqueous vapor, the metals are want-
ing, and the metalloids and their compounds appear. If,

in accordance with the nebular hypothesis, we look upon
these different types of stars as representing successive
stages in the process of condensation from nebula to pla-

net, we may also see in them a gradual evolution of the
more complex from the simple forms of matter by a pro-
cess of celestial chemistry. Such was the view put for-

ward by F. W. Clarke in January, 1873, and some months
later by Lockyer, who has reiterated and enforced these
suggestions, and, moreover, connected them with the spe-

culations of Dumas on the composite nature of the ele-

ments. The white stars are the hottest, and in the atmo-
sphere of these bodies the various metals, according to

Lockyer, make their appearance in the order of their va-
por-densities.

I ventured, in 1867, while speculating on the phenome-
na of dissociation, to remark that, although from the ex-

periments of the laboratory we can only conjecture the
nplex nature of the so-called elementary substances,
may expect that their "further dissociation in stellar or
llous masses may give us evidence of matter still

.e elemental." Now, while the nebulas, when scanned
the spectroscope, show us only the lines of hydrogen
d nitrogen, the two lightest forms of gaseous matter
lown to chemistry, it is remarkable that the recent stu-

ies of the solar chromosphere reveal to us the existence
f an unknown gaseous element which, from its extension
jeyond even the layer of partially-cooled hydrogen, must,
according to the deductions of Mr. Johnson Stoney, be
still lighter than this gas. The green line by which this
substance is distinguished is not as yet identified with
that of any terrestrial element. Is it not possible that we
have here that more elemental form of matter which,
though not seen in the nebulae, is liberated by the intense
heat of the solar sphere, and may possibly correspond to
the primary matter conjectured by Dumas, having an
equivalent weight one fourth that of hydrogen ? Mention
should also be made of the unknown element conjectured
by Huggins to exist in some nebula?. This conception of
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a first matter or Urstoff'has also been maintained by Hin-
richs, who has put forward an argument in its favor from
a consideration of the wave-lengths in the lines of the
spectra of various elements.

It is curious in this connection to note that Lavoisier
suggested that hydrogen, nitrogen, and oxygen, with heat
and light, might be regarded as simpler forms of matter
from which all others were derived. The nebulas, which
we conceive as condensing into suns and planets, show
us only two of the three elements of our terrestrial enve-
lope, which is made up of air and aqueous vapor. If now
we admit, as I am disposed to do with Mattieu Williams,
that our atmosphere and ocean are not simply terrestrial,

but cosmical, and are a portion of the medium which, in

an attenuated form, fills the interstellary spaces, these
same nebulas and their resulting worlds may be evolved
by a process of chemical condensation from this universal
atmosphere, to which they would sustain a relation some-
what analogous to that of clouds and rain to the aqueous
vapor around us. This, though it may be regarded as a
legitimate and plausible speculation, is at present nothing
more, and we may never advance beyond conjecture as to
the relation of the various forms of so-called elemental
matter, and to the processes which govern the evolution
of the celestial spheres. You will, I trust, pardon thi

excursion to the regions of space and the realm of irr

gination into which I have led you, and return with me
the consideration of a new chapter in chemical theory

THE ZODIACAL LIGHT.
From observations on his voyage to Rodrigues

back, with the Transit of Venus Expedition, Mr. Burt
has been led to very different conclusions. He was pr-

vided with a binocular spectroscope devised by himsef
specially for this work, and with this he determined the

spectrum of the zodiacal light to consist of a continuous
band with a bright line in the yellow (forming the boun-
dary of the spectrum on that side) and a dark line in the
green. This same spectrum was given by every part of

the sky unoccupied by the Milky Way, a most important
observation, which, in combination with the change of

form of the zodiacal light seen when the observer passed
from S. to N. latitudes, shows, according to Mr. Burton,
that it reaches and probably surrounds the earth. From
the spectrum seen, as well as from the fact of polarization
in a plane through the axis of the zodiacal light, Mr. Bur-
ton further concludes that it is emitted by matter partly
liquid and partly solid, intermixed with gas.
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A NEW STELLAR INDICATOR.
The annexed engraving represents a new and simple

device for distinguishing the stars, which has lately been
introduced in France. It consists of a suitable pedestal
on which is placed a celestial chart, the latter being a

projection of the heavens of the observer. It differs from
ordinary charts in that the student is not obliged to hold
it over his head and look up, in order to clearty define the

positions of the stars ;

in other words, it is

"very much as if the
sky were all reflected

into a mirror, were
such possible. Be-
neath the chart is an
apparatus by which it

may be oriented, the
pole star serving as a
guide.
When properly plac-

ed it suffices to regard
the star, the name of
which it is required to
know, through the
eye-piece, O C, when
it will be found on the

.

chart between the
branches of the ali-

dade indicator, I. In
the same way, inverse-
ly, by first settling the
indicator, any star de-
sired may be found in

the heavens. The sup-
porting card is marked
around its circumfe-
rence with the names
of the months, and on
an inner ring with the

hours, midnight being above and noon below. From the
portion devoted to the star map included between the
branches of the indicator may be seen the aspect of the
heavens at any day and hour, and also the hours of rising
and setting of stars, of their passing the meridian, etc.
A small lantern gives sufficient light to illuminate tr

device without distracting the eyes of the observer.

NEW STELLAR INDICATOR.
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PROGRESS OF THE MILLION-DOLLAR TELE-
SCOPE.

Mr. Lick has fixed on Mount Hamilton, in Santa Clara
County, CaL, as the most eligible site for the establish-

ment of the observatory in which the great telescope is

to be located, and he has notified the county supervisors
that he will begin the erection at once, if they will con-
struct a road to the summit of the mountain. As Mr.
Lick offers to advance the necessary money to begin
work on the road,

and accept its bonds
in payment, it is

probable that his

proposals will be
adopted, and hence
there is an excel-
lent prospect of

the much-talked-of
telescope becoming
ere long an accom-
plished fact.

Mount Hamilton
is 4448 feet high.
The summit is high-
er than any land
within 50 miles, and
consequently below
the level of the
plane of the obser-
vatory, which, in an
astronomical view,
is the desideratum
sought. The beau-
tiful valley of San
Jose, the snowy
ridge of the Sierra
Nevada, and a
boundless area of

mountain scenery
are in the scope of

vision, and the-elevation
fogs of summer, and is not so high
turbed by the storms of winter.

COGGIA'S COMET OF 1874.

Dr. Schmidt, Director of the Observatory at Athens,
has lately published a portion of the results of his obser-

vations on this body. On June 9th and thereafter, the
nucleus always appeared to be of yellow color. The mean
of the apparent diameters of the nucleus was 290 miles.

NEW STELLAR INDICATOR.

is so high as to be above
as to be much

the
dis-
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THE METEORITE OF FEBRUARY 12, 1875.

By Arthur W. Wright.—This meteorite fell in Iowa
County, Iowa. It is of the stony kind, not greatly differ-

ing in its general appearance from others of the same
class. Numerous small grains of metallic iron and of the
magnetic sulphide of iron, or troilite, are scattered

through the mass, the iron grains ranging in size from the
finest particles, like mere powder, to those of the size of

a fig-seed, with occasionally one as large as a grape-seed.

The mass of which the meteorite probably once formed a
part was of great size.

The recent investigations of Professor Newton, Schia-
parell'i, Oppolzer, and others, in respect to some of the
great meteoric streams, have resulted, on the one hand,
in establishing the identity of their orbits with those of

certain well-known comets, and on the other in showing
that the bodies belonging to these streams are probably
of the same nature as the sporadic or occasional meteo-
rites. It seems probable, therefore, that an examination
of the gases yielded by a freshly fallen meteorite would
be likely to furnish important information respecting the
tails of comets, and these anticipations were found to be
not unwarranted by the results.

The examination showed that the gaseous contents dif-

fered in a marked degree from those obtained from iron
meteorites hitherto examined, inasmuch as they contained
a very large percentage of carbon dioxide, with a smaller
proportion of carbonic oxide, and a large residue of hy-
drogen, the two oxides of carbon making about one half
of the gaseous mixture.
The whole amount of gas given off was about two and

one half times the volume of the solid portion of the me-
teorite employed, but this was not the whole, for the heat
was discontinued before its evolution had entirely ceased.
If referred to the iron alone, it would be about twenty
times its volume.
The following table gives a comparative view of the re-

lative proportions of the gases obtained at different tem-
peratures, the nitrogen being determined as a residue :

CO2
CO
H
N

At ioo°

95.46 1

o.co? I

4-54
0.00

At 250

5- »0
O.OO

Below
red heat.

42.27

48.06
4-56

At low
red heat.

35-82
0.49
58.51
5.18

At full

red heat.

5-56
0.00
87-53
6. 91
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No hydrocarbon compounds of the olefiant series, capa-
ble of absorption by fuming sulphuric acid, were found,
nor any marsh-gas. A very small percentage of the latter

would have been readily detected. Tests were applied
for sulphurous oxide, hydrogen sulphide, and chlorine,

but there was no indication of the presence of these gases.

A small amount of water vapor was drawn off by the heat,

but not apparently more than the ordinary quantum of
hygroscopic moisture which such a substance would ab-
sorb from the air.

It will readily be seen, on reviewing the above results,

that they showed a marked distinction between the iron
and the stony meteorites, as to the gases they contain.
For, while hydrogen is the principal gas of the irons, in
the Lenarto specimen amounting to 85.68 per cent, in

those of the stony kind, if the one examined may repre-
sent the class, the characteristic gas is carbon dioxide

;

and this, with a small proportion of carbonic oxide,
makes up more than nine tenths of the gas given off at

the temperature of boiling water, and about half of that
evolved at a low-red heat.

The spectrum of the gases was observed by means of a
vacuum tube, of the kind ordinarily used for spectrosco-
pic work, attached to the apparatus. As was to be ex-
pected, it consisted of the hydrogen and carbon spectra
together, bearing a general resemblance to those of gases
from iron meteorites, but differing from them in the
greater relative intensity of the parts due to carbon com-
pounds. At a few millimetres pressure, indeed,the hydro-
gen spectrum was almost overpowered by them, and was
relatively weak. The three middle carbon bands, those in

the yellow and green, were very bright, that in the green
being most intense of all. In the broad part of the tube
these constituted nearly the whole of the spectrum visi-

ble, the green hydrogen line being discernible with diffi-

culty and the others not at all.

These are precisely the three bands observed in the
spectra of some of the comets, and they have the same rela-

tive order of intensity. This is a very significant fact, for

it shows that it is quite unnecessary to assume the exis-

tence of volatile hydrocarbons for the explanation of

cometary spectra, as is done by some writers, and that the
presence of the two oxides of carbon in such quantity is

quite sufficient to account for all that has been observed,
considering that the tension of the gases in the cometary
appendage must be extremely small, and the energy of

the electric discharge very feeble.

There is a high degree of probability that, if a large
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comet should hereafter approach near enough to the sun
to have its nucleus intensely heated, the hydrogen lines

will be found in its spectrum, in addition to the bands
heretofore observed. One can not help regretting that a

comet like Donati's should have departed into space just

early enough to escape observation with the spectroscope.

The spectrum of bright lines of bands indicates that the

gas gives out some light directly, in addition to that

which it reflects. The most obvious, and also the most
probable, cause for this luminosity is electricity. Cer-
tainly a disturbance of the electrical equilibrium would re-

sult from the heating effect of the solar rays, and a change
of electrical potential, with consequent discharges, would
be produced by the motion of the gaseous molecules from
the nucleus and from each other, as also by the change in

the distance from the sun, provided either of the bodies
possessed an electrical charge, as can hardly fail to be the
case.

There is another supposable cause for the light, which
suggests itself, however, in the property of gaseous bo-
dies, that they emit light of the same character as that
which the}'- absorb. It is not altogether improbable that
the solar radiations absorbed by the gaseous matter,
though for the most part converted into heat, would also
in part be emitted again as light, and that in the case of
volumes of gas filling many cubic miles, the intensity
might be sufficient to give a distinct spectrum of bright
bands or lines, even though, on the scale of any possible
experiment, no trace of such an action can be detected.
These results have thus an important bearing upon the

theory of comets and their trains ; and if this metecrite
maybe taken as a representative of its class, they warrant
the following conclusions :

i. The stony meteorites are distinguished from the iron
ones by having the oxides of carbon, chiefly the dioxide,
as their characteristic gases, instead of hydrogen.

2. The proportion of carbon dioxide given off is much
greater at low than at high temperatures, and is sufficient
to mask the hydrogen in the spectrum.

3. The amount of the gases contained in a large meteo-
rite, or a cluster of such bodies, serving as a cometary
nucleus, is sufficient to form the train as ordinarily ob-
served.

4. The spectrum of the gases is closely identical with
that of several of the comets.
We consider a comet, then, as merely a meteorite of

considerable magnitude, or a swarm of many of lesser
size, containing large quantities of carbon dioxide, with
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some carbonic oxide and hydrogen, and giving off these
gases under the influence of solar heat. The gaseous
substance in streaming awa)f forms the train, which is vi-

sible, partly by reflected sunlight, and partly by its own
light, due to some molecular or electrical action, which
causes it to give the spectrum of the carbon compounds.
The form of the train points to a repulsive influence of
some kind, as has been shown by Professor Norton ; but
whether this is due to a specific action of the sun's rays,
as is held by Faye, or is electrical in its nature, as main-
tained by Zollner, must still be regarded as a subject for
investigation.

. The loss of the gaseous contents by the action of solar
heat readily explains the loss of the tail and diminution
of brightness observed in the case of several comets in

their successive revolutions ; and their final disappear-
ance 1rom sight will follow as an inevitable consequence,
the number of revolutions necessary to deprive them of
their gaseous contents depending principally upon their
size and the nearness of their approach to the sun at their
perihelia.

The combustion of the hydrogen and carbonic oxide
contained in meteorites, when liberated by the heat caused
by their entrance into the atmosphere, must contribute
greatly to increase the intensity of the heat, and both in

this way, and by the consequent sudden expansion of the
imprisoned gases, may have much to do with the bursting
of the masses, and the violent detonations which attend
their appearance. (7)

THE PLANETARY ATMOSPHERES.
The most recent researches into the nature of the

gaseous envelopes of the planets are embodied in a work
lately written by Dr. Vogel, director of the observatory
of Bothkamp, Germany, in which the author describes the
results obtained by analyzing the light of each planet by
the aid of the spectroscope. A previous study with the
telluric lines, lines produced in the solar spectrum through
the absorption of the terrestrial atmosphere, enabled him
to draw comparisons between the latter and the atmo-
sphere of the planets, and to recognize in some instances
a similarity.

The principal lines in the spectrum of Mercury coincide
absolutely with those of the solar spectrum ; and it fur-

ther appears that certain lines, which are not produced in

the latter save when the sun is very low on the horizon,
and when the absorption of our atmosphere is very con-
siderable, permanently exist in the Mercurial spectrum.
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There is, therefore, a gaseous envelope about that planet,

the absorption of which is equal to that of the earth's at-

mosphere at its maximum.
The light emitted by Venus resembles in its "essential

traits that of the sun, with a few lines added, which may-

be identified with those of the absorption spectrum of the
atmosphere of the earth. Since the modifications of the
solar spectrum which can be traced to the planet's atmo-
sphere are ver)?

- slight, it must be concluded that the ma-
jority of the solar rays are almost wholly reflected from
the cloud envelope which encompasses the planet. Ac-
cording to Janssen's observations, the telluric lines are

due largely to watery vapor, and hence it may be admitted
as very probable that the atmosphere of Venus contains
water.
A large number of the lines of the solar spectrum are

found in the spectrum of Mars. In the less refrangible
portions of the latter appear certain bands, which do not
belong to the solar spectrum, but which coincide with the
terrestrial absorption spectrum. It may from this be con-
cluded with certainty that Mars possesses an atmosphere
which does not differ essentially from our own, and which
is rich in watery vapor. The red color of the planet is

owing to a complete absorption of the blue and violet
rays. There appear to be some lines which are peculiar
to the planet, but their position has not been definitely

fixed, owing to the too feeble luminous intensity.

The majority of lines which distinguish the spectrum of
Jupiter coincide with the solar lines. The Jovian spec-
trum, however, differs from that of the sun in the pre-
sence of a few obscure bands in the less refrangible por-
tion, and especially in one band in the red, the length of
an undulation of which has been determined to be 2471.5
hundred millionths of an inch. The other lines foreign
to the solar spectrum coincide with the telluric lines. The
more refrangible blue and violet radiations are uniformly
absorbed. The Jovian atmosphere, it is concluded, exer-
cises on the solar rays which traverse it an action' analo-
gous to that produced by the earth's atmosphere, whence
the presence of the vapor of water in the former may be
predicated. It is doubtful whether the band in the red,
above mentioned, results from the presence of some spe-
cial body not found in our atmosphere, or from the fact
that the gases encompassing Jupiter are mixed in diffe-
rent proportions from those in air.

It is possible, however, that the two atmospheres are
similar, but that their actions on the solar rays differ on
account of circumstances of temperature and pressure.
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The spectra of the dark belts, observed on the disk of Ju-
piter, are characterized by the marked uniform absorp-
tion of the blue and violet rays. No new absorption
bands appear, but the lines are broader and more marked
than elsewhere, proving that the dark belts are deeper
than the adjoining regions. The solar light penetrates
more profoundly into the atmosphere of the planet at

such belts, and hence is submitted to more marked alte-

ration.

The spectrum of Saturn shows the most marked lines

of the solar spectrum, and gives bands which, with one
exception, coincide with those of the spectrum of our at-

mosphere. In general, the Saturnian spectrum is closely
analogous to that of Jupiter. The spectrum of the ring,

however, is very different, and shows no atmosphere, or
at most a thin gaseous envelope of feeble density.
The faint light of the spectrum of Uranus does not ad-

mit of distinguishing the Fraunhofer lines. Certain
bands have been noted, the undulations proceeding from
which have been measured, and which without doubt re-

sult from the absorption of solar rays in the enveloping
atmosphere of the planet. To what bodies such absorp-
tion is due, it is impossible to tell. One band, however,
corresponds exactly with another found in the spectra of

both Jupiter and Saturn. The spectrum of Neptune differs

essentially from the solar spectrum, and is characterized
by a few large absorption bands, generally, it appears,
identical with those of Uranus.
Among the small planets, M. Vogel has examined Vesta

and Flora, with uncertain results, however, owing to their

lack of brilliancy. There appear to be indications of an
atmosphere about Vesta. (83)

SUN-SPOTS AND ATMOSPHERIC FORCES.
Professor Barrett read a paper prepared by Mr. T.

Moffat, on the apparent connection between sun-spots,

atmospheric ozone, rain, and force of wind. The author
stated that from 1850 to 1869 he discovered that the maxi-
mum and minimum of atmospheric ozone occurred in cy-

cles of years. He had compared the number of new groups
of sun-spots, in each year of these cycles, with the quan-
tity of ozone, and the results showed that in each cycle of

maximum of ozone there was an increase in the number
of new groups of sun-spots. He also showed that there
is an increase in the quantity of rain and the force of

wind with the maximum quantity of ozone and sun-spots,

and a decrease in these with the minimum of ozone and
sun-spots.
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CONSTITUTION OF THE SUN.
It appears to be pretty conclusively shown, by spectro-

scopic analysis of the sun's light, that the following twen-

ty terrestrial elements (with indications of perhaps two
otherwise unknown elements which need not be taken
into this account) exist in the sun's atmosphere :

Aluminum, Chromium, Lead,
_

Sodium,
Barium. Cobalt, Magnesium, Strontium,
Cadmium, Copper, Manganese, Titanium,
Calcium, Hydrogen, Nickel, Uranium,
Cerium, Iron, Potassium, Zinc.

Assuming, in accordance with the nebular hypothesis,
that the earth was once in the condition which the sun
now presents, we can readily understand why its chemical
constitution should be what it is. From the known be-
havior of the elements, it is inferable that, as the external
metalloidal vapors cooled, they would condense and fall

upon the underlying layer forming those binary com-
pounds capable of existing at a high temperature, such as
the vapors of water and hydrochloric acid, silica, carbonic
acid, and others.

As the cooling went on, the precipitation of these bina-
ry compounds would give rise to numerous reactions,

forming silicates, chlorides, sulphates, etc. With still

further cooling, the condensation of water and the forma-
tion of minerals would ensue, and the consolidation of the
outer shell would begin. The condensation of the metals
would come much later and nearer the centre.
The same line of facts and reasonings give a clue to the

probable constitution of the planets. Assuming the solar

nebula to have once existed as a nebulous star at a tem-
perature of complete dissociation, and to have contracted
with loss of heat, throwing off the planets successively,
we may infer that the outermost would be chiefly if not
entirely metalloidal ; the inner ones would be increasing-
ly metallic as their orbits approached the central portion
of the nebula. Mr. Lockyer considers that the low densi-
ty and the gigantic and highly absorbing atmospheres of

the outer planets accord with their being more metalloid-
al than the earth : on the other hand, the high density
and comparatively small and feebly absorbing atmo-
spheres of the inner planets point to a more intimate re-

lation with the inner layers of the original nebulous mass,
and consequently a more metallic constitution. For the
same reason we should expect to find the metalloids
scarcer in the sun than in the earth. The otherwise mys-
terious fact that the moon is of lower density than the
earth, and the moons of Jupiter similarly less dense than
their primary, is easily explained by this hypothesis.
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The news which we have briefly summarized awaits
confirmation, though (as the newspapers say) it comes di-

rect, and from a trustworthy source. It is certainly good
enough to be true, commending itself, as Professor Prest-
wich observes in his review of the present aspects of geo-
logy, not only by the simplicity and grandeur of the views
presented, but for their high suggestiveness for future in-

quiry and research.

TRANSITS OF VENUS BEHIND THE SUN.
The observations of the transit of Venus made in vari-

ous parts of the world last December have adduced,
among other important data, one fact both novel and un-
expected. This is that, with the powerful glasses with
which the observers were provided, the disk of Venus ap-
peared clearly defined in black upon the chromosphere
which surrounds the sun before the first contact and after

the last. Between the first and second contact, and also
between the third and fourth, while the edges of the sun
and planet were apparently overlapped, the black disk of
the latter not merely stood out in strong contrast on the
white disk of the solar photosphere, but the outer portion
of the planet was still plainly visible on the reddish back-
ground of the chromosphere. Moreover, when the black
disk had entered to at least the distance of its radius on
the solar surface, the exterior segment became surround-
ed with a thin luminous halo, supposed to be due to the
refraction of solar light in the atmosphere of Venus.
The practical object in which the observation of the

phenomenon may result is the rendering possible of ob-
servations of transits of Venus when the planet passes
behind, as well as wThen it crosses before the sun. For if

the very weak reddish light of the chromosphere, which
forms the corona about the sun, contrasts sensibly with
the black of the planet in conjunction, the brilliancy of

the planet in opposition and in full phase will afford even
a greater contrast.

It is true that the apparent diameter of Venus is nearly
six times less in opposition than in conjunction ; but it is

certainly sufficient to render the planet visible as it

crosses the chromosphere, and this even when a portion
of the solar disk comes into the field of the telescope.

The accuracy of the data obtained by these observations
would be about six times less than that of observations
similar to those of last December, owing to the greatly
increased distance of the planet from the earth in the
former case. But for the same reason, the passages be-

hind would be more frequent, for they take place for op-
positions six times further from the orbital node. This
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frequency, M. Philippe Breton (to whom the credit of the

foregoing suggestions is due) thinks, would compensate
for the lack of accuracy ; and he further points out that

the comparison of observations of transits before and
transits behind might add to the precision of the mea-
sures which we now possess of the elements of both sun
and planet.

The next transit behind the sun will take place in 1878,

and will be followed by four others at intervals of eight
years, the last occurring in December, 1910. After that

year, two centuries will elapse before another series of

eight or nine passages will take place, among which series

will be included two transits before the sun.

If, therefore, there be any thing useful, which seems
probable, to be gained by observing these back transits,

preparations for the next one should not long be delayed.
Four of the present series, those of 1846, 1854, 1862, and
1870, have already passed. They might have been utilized

for perfecting the observations for the transit before the
sun of 1874, just indeed as the one of 1878 may yet be with
reference to the transit of 1882. (83)

VENUS AS A LUMINOUS RING.
Professor C. S. Lyman published in the A7nerican

Journal, eight years ago, a brief notice of some observa-
tions made on Venus when near her inferior conjunction
in 1866. The planet was then (for the first time, so far as
appears) seen as a very delicate luminous ring.

No opportunity has since occurred of repeating these
observations until the day of the recent transit. On
Tuesday, December 8th, Venus was again in close proxi-
mity to the sun, and the author had the satisfaction of
watching the delicate, silvery ring inclosing her disk,

even when the planet was only the sun's semi-diameter
from his limb. This was at 4 P.M., or less than five hours
before the beginning of the transit. The ring was bright-
est on the side toward the sun—the crescent proper. On
the opposite side the thread of light was duller and of a
slightly yellowish tinge. On the northern limb of the
planet, some 6o° or 8o° from the point opposite the sun,
the ring for a small space was fainter, and apparently nar-
rower, than elsewhere. A similar appearance, but more
marked, was observed in the same limb, in 1866.
These observations were made with a five -foot Clark

telescope, of 4f inches aperture, by so placing the instru-
ment as to have the sun cut off by a distant building-
while the planet was still visible. The ring was distinctly
seen when the aperture was reduced to i| inches. The
9-inch equatorial could not be used, as there were no means
of excluding the direct sunlight.



ASTRONOMY. 569

On the 10th, the crescent, extending to more than
three fourths of a circle, was seen with beautiful distinct-

ness in the equatorial ; and on this and two subsequent
days, measurements were taken with the filar micrometer
for the purpose of determining the extent of the cusps,
and consequently the horizontal refraction of the atmo-
sphere of the planet, on the assumption that the exten-
sion of the crescent and formation of the ring are due to
this refraction.

DIAMETER OF VENUS, FROM RECENT TRANSIT
OBSERVATIONS.

Colonel Tennant, from an examination of the recent
transit observations, gets the following result as to the
dimensions of Venus :

Mean semi-diameter at mean distance 8."45i8+o."ooo8
The following determinations had previously been obtained

:

Encke, from transits of Venus 8.303
Airy, measures on meridian 8 . 283
Main, micrometer (double image) *. 8.775
Stone, measures on meridian 8 . 472
Plummer, micrometer (double image) 8 . 661
The value used in the American Nautical Almanac 8 . 546

(15)

SHADOWS OF JUPITER'S SATELLITES.
During the last four years Mr. Burton has frequently

observed that the shadows of Jupiter's satellites projected
on the disk of the planet during transit were elliptical,

and that this was, as a rule, the case only when Jupiter
was near quadrature, and the shadow therefore seen
obliquely. Mr. Burton's explanation of the phenomenon
is that the shadow falls on cumulus-clouds, which give
rise to the markings on Jupiter's disk, these clouds being
dark and therefore invisible wherever the shadow falls,

but in full sunshine scattering the light in all directions.
The shadow will thus present exactly the same appear-
ance as a cylindrical hole which sends no light to the eye,

but allows light from the bright clouds forming its boun-
dary to pass ; and such a hole, when viewed obliquely,

will appear the more elliptical the greater its depth.
From his estimations of the ellipticity on different occa-
sions, Mr. Burton has deduced a depth of atmosphere of

from 3000 to 9000 miles, a result which would accord well

with the small density of Jupiter as a whole, only a quar-

ter that of the earth. On the hypothesis that the bright

clouds are scattered at different levels in an atmosphere
of considerable thickness, the observed decrease of

brightness near the limb is explained by supposing the

sunlight to pass freely into space through interstices be-

tween the clouds near the limb, so that none of it is re-

ceived back again by the eye.
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DUST FROM THE HEAVENLY BODIES.
Nordenskiold describes a dust found on the ice in se-

veral parts of Greenland, and he says of it that this mate-

rial has much resemblance to the remarkable dust found
by him scattered on the surface of the ice in the

interior of Greenland, at a distance of thirty miles from
the coast, and to which he gave the name cryoconite.

This consisted for the most part of minute angular
crystalline grains, which were colorless and transparent,

with fragments possibly of feldspar and augite crystals,

and some black magnetic particles. In an analysis the

cryoconite was proved to consist of silica, alumina, oxide

of iron, manganese, magnesia, potash, soda, with traces of

chlorine and organic matter, and to give the oxygen ratio

for the protoxides, alumina, silica and water, 2 : 3 : 14 : j.

Its specific gravity is 2.63, and the crystalline form is mono-
clinic. He shows that the cryoconite must have had either

a cosmical origin, or*have come from Jan Mayen, or else

some unknown volcanic region in the interior of Green-
land, while the presence of cobalt, and probably nickel,

would seem to prove that a part of the dust at least had a
cosmical origin. He finally comes to this conclusion—that
small quantities of a cosmical dust, containing metallic

iron, cobalt, nickel, and phosphoric acid, and also a carbo-
naceous organic matter, falls upon the earth along with
atmospheric precipitation. (7)

ATMOSPHERE OF THE MOON.
Mr. David Winstanley, in a recent communication to

the Philosophical Society, takes the ground that the co-
lors seen around the sun during an eclipse are an argu-
ment in favor of a lunar atmosphere :

" Considering," he
remarks, in concluding his argument, " that the non-ex-
istence of a lunar atmosphere is undemonstrated and un-
demonstrable, that it is in opposition to analogy, and that
even simple refraction has given evidence of such an in-

considerable atmospheric envelope as we might at most
expect a body of the moon's small mass to have, it cer-
tainly seems to me that the balance of probability lies in

favor of the theory that the rainbow hues observed at to-
tal eclipses of the sun are really the results of chromatic
dispersion effected by a lunar atmosphere."

A LARGE TELESCOPE FOR AUSTRIA.
A new refracting telescope for the Austrian Observa-

tory, Vienna, has been ordered. Its object-glass is to have
an aperture of 27 inches, which is one inch larger than that
of the great refractor at Washington. M. Feil, of Paris, is

making the glass. It is to be finished in 1878, will have a
steel tube, and all its fixtures will be of superior charac-
ter. ,
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SONOROUS SAND.
There was recently presented to the California Acade-

my of Sciences, by W. R. Frink, of Honolulu, a specimen
of " sonorous sand " from the island of Kauai, one of the
Hawaiian group. In a letter accompanying the specimen,
Mr. Frink states that the bank from which this sand was
taken commences at a perpendicular bluff at the south-
west end of the island, and extends a mile and a half al-

most due south, parallel with the beach, which is about ioo
yards distant from the sand-bank. The latter is about
sixty feet high, and is constantly extending to the south.
At the extreme south end, and for half a mile north, if you
slap two handfuls of the sand together, a sound is pro-
duced like the hooting of an owl. If a person kneels on
the steep incline, and then, with the two hands extended
and grasping as much sand as possible, slides rapidly
down, carrying all the sand he can, the sound accumulates
till it is like distant thunder. " But the greatest sound we
produced," says Mr. Frink, "was by having one native lie

upon his belly, and another take him by the feet and drag
him rapidly down the incline. With this experiment the
sound was terrific, and could have been heard many hun-
dred yards away."
The sand of Jebel Nagus, a hill lying to the west of the

mountain usually called Sinai, in Arabia, possesses similar

properties. According to Captain H. S. Palmer, an Eng-
lish traveller, it gives out musical sounds whenever it is

set in motion. The sound produced "is neither metallic
nor vibratory. It might be compared to the sharpest
notes of the JEolian harp, or to the sound caused by forci-

bly drawing a cork over wet glass. When at the maxi-
mum intensity it may be heard at a considerable distance."

Dr. James Blake, of the California Academy of Sciences,
has investigated with the microscope the structure of the
Kauai sand, and states that the grains are chiefly com-
posed of small portions of coral, and apparently calca-

reous sponges. They are all more or less perforated with
small holes, mostly terminating in blind cavities, which
are frequently enlarged in the interior, communicating
with the surface by a small opening. The structure of

the grains, Dr. Blake thinks, fully explains the reason
why sounds are emitted when they are set in motion. The
mutual friction causes vibrations in their substance, and
consequently in the sides of the cavities, and these vibra-
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tions being communicated to the air in the cavities, the

result is sound. There are, in fact, millions upon mil-

lions of resonant cavities, each giving out a sound which
may well acquire a great volume, and even resemble a

peal of thunder. The sand must be dry, however, in

order to produce sound ; for, when the cavities are filled

with water, the grains are incapable of originating vibra-

tions. (77)

THE MICROSCOPE AS A DETECTIVE.

The microscope, as an agent in the detection of crime,
has been alternately commended and condemned. It was
recently employed in a Connecticut court of justice to dis-

cover, in the clothing of a man charged with murder, minute
filaments from the shawl of his alleged victim. Dr. J. G.
Richardson lately read before the Philadelphia Academy of

Natural Sciences a paper on the " Value of High Powers in

the Diagnosis of Blood-Stains," in which he shows that
the red blood-globules of various domestic animals, as the
ox, cat, pig, horse, sheep, goat, are all so much smaller
than the human red disk, that we can positively distin-

guish stains produced by human blood from those caused
by the blood of any of these animals. To furnish positive
demonstration of the facts of the case, Dr. Richardson
obtained six specimens of blood-clot, from the veins of a
man, an ox, and a sheep, selected without his knowledge,
and so marked as to furnish no clue as to which animal
they were derived from. By the microscopical characters
alone he was able to determine with perfect correctness
the origin of every one of the samples. The corpuscles
of the human blood averaged ^Vo mcn diameter, those of
the ox-blood ^wr^, an^ tne sheep's blood T^r2 .

AN UNDERGROUND LAKE.
Nearly all the dwellings at the famous watering-place

of Oak Bluffs, Martha's Vineyard, including the Sea View
Hotel, are supplied with water by means of drive wells.
At the latter establishment a six-inch pipe is driven down
22 feet into the ground ; and such is the abundance of the
supply, that a steam pump of equal bore, running con-
stantly for eighteen hours out of twenty-four, never lacks
water, which is pure and excellent. There appears to be
a fresh water lake or stratum under the whole island, at
about the above depth. When the drive-well tube is sunk
to 27 feet, it strikes salt water. If the well tube is sunk in
the salt-water covered bottom, a few rods out from the
shore, the result is the same: fresh water is found at
about 22 feet, and salt water at about 27 feet.
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THE UNIVERSITY ATHLETIC CONTESTS
OF 1875.

The annual regatta of the American Universities took
place on Saratoga Lake, N. Y., on the 15th of July. An
immense concourse of spectators was present. The dis-

tance, three miles, was accomplished by the respective
crews in the following time and order :

Place. Time.
M. S.

1. Cornell. 16 53^
2. Columbia 17 04^
3. Harvard 17 05^
4. Dartmouth 17 10^
5. Wesleyan 17 13^
6. Yale 17 14%
7. Amherst 17 29%
8. Brown 17 33^
9. Williams . 17 43^

10. Bowdoin 17 50%
11. Hamilton Not taken
12. Union Not taken
13. Princeton Not taken

During the foot races, which took place on July 16th,

some remarkably rapid walking and running was accom-
plished. The first trial was a one mile run, in which
Messrs. Copeland, of Cornell, Barber, of Amherst, Fort,
of Wesleyan, and Shute, of Williams, took part. The
Amherst representative won the race in 4m. 44.3s., coming
in about a yard ahead of the Cornell man. The others
withdrew during the contest.

Cornell, Williams, Wesleyan, Princeton, and Harvard
contested the one mile walk. Mr. Piatt, of Williams, won
in 7m. 50s. Times of others not given.

SUCCESSFUL SWIMMING OF THE ENGLISH
CHANNEL.

Captain Webb, after failing in his first endeavor to
swim from Dover, England, to Calais, France, succeeded
in his second attempt in the summer of 1875, and tra-

versed the disance, some twenty-one miles, in twenty-two
hours and forty-three minutes. This is certainly the most
wonderful feat of swimming ever accomplished. Captain
Webb wore no life-preserving apparatus whatever, but
swam without clothes.

It is not difficult to imagine a man possessing muscular
power sufficient to sustain such extraordinary exertion,
but that it could be exercised during so long a sojourn in

the water, the effect of which is to cool the body below its

normal temperature, and so largely diminish the vital

force, is surprising.
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RECENT ARCTIC EXPLORATIONS.
The Pandora, a small screw-steamer which left England,

in 1875, for the arctic regions, in search of relics of the
ill-fated Franklin expedition, returned to Portsmouth,
after a brief but eventful voyage of three months' dura-

tion. Following Sir John Franklin's track, the vessel,

after leaving Upernavik, steamed to the westward, and
penetrated further in that direction than any other ship

has yet succeeded in doing. A yacht, abandoned by Sir

James Ross, was found beached and in fair condition
;

and the storehouse built by the same explorer, together
with the graves of some of Franklin's men, were visited.

The Pandora brought back news that the Alert and Dis-

covery, of the British expedition, were in Smith's Sound,
and that there are indications that that body of water is

comparatively free from ice. These two vessels belong to

the new British arctic expedition, sent out during the
summer of 1875, with the object of penetrating to the
North Pole.

The ease with which the Pandora, small as she is, accom-
plished so long a journey—one which Franklin, with his

sailing ships, occupied two years in performing—in the
brief period above mentioned, augurs well for the success
of the new expedition. The efficacy of steam is fully

shown ; and as the Polaris hardly merited the designation
of a steamer, the Pandora is really the first to prove what
even moderately powerful engines will do toward break-
ing through the ice-floes. With the channel as open as is

reported, and driven on by their strong machinery, it is not
impossible to believe that the Alert and Discovery have
already attained the borders of the open polar sea. (83)

MUSICAL NOTES OF WATERFALLS.
Messrs. A. and E. Heim, having investigated the tones

of waterfalls, state that a mass of falling water gives the
chord of C sharp, and also the non-accordant F. When C
and D sound louder than the middle note, F is heard very
fully, as a deep, dull, humming, far-resounding tone, with
a strength proportionate to the mass of the falling water.
It easily penetrates to a distance at which the other notes
are inaudible. The notes C, E, G, F belong to all rushing
water, and in great falls are sometimes in different octaves.
Small falls give the same notes one or two octaves high-
er. In the stronger falls, F is heard most easily ; in the
weak ones, C. At the first attempt, C is most readily de-
tected. Persons with musical cultivation, on attempting
to sing near rapidly moving water, naturally use the key
of C sharp, or of F sharp, if near a great fall.
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THE IRISH-AMERICAN RIFLE CONTEST.

The international contest, at Dublin, 1875, between the
American team of six of our best known crack shots, and
an equal number of skilled Irish riflemen, resulted in a

victory for the Americans, gained by 38 points. Three
ranges, respectively, of 800, 900, and 1000 yards, were fired

over, fifteen shots at each distance being allowed to each
competitor. The targets were six feet in height by
twelve feet in breadth, and were divided off, with a centre
six by six feet, inside of whi,ch a bull's-eye three feet

square was painted. A shot, by striking the bull's-eye,

counted four, on the centre, three, and, if hitting outside
the latter, two. From this it will be seen that sixty was
the highest aggregate possible for any set of fifteen shots,
one hundred and eighty for any competitor's entire score
of forty-five shots, and one thousand and eighty for the
shots of the whole team. Out of the last- mentioned total,

the Americans made 967, and the Irish 929. It is difficult

to appreciate fully the magnificent marksmanship which
these scores prove, especially with regard to the long
ranges, at which the Americans gained largely. One
thousand yards is equal to about eleven avenue blocks in

this city, including the widths of the streets ; and on a

three-feet square target at that distance the bull's-eye

would appear of about the same size as a dot half an inch
square held at a distance of some three yards from the
eye.

TINCTURE OF EUCALYPTUS GLOBULUS IN IN-
TERMITTENT FEVER.

The following results are summed up by Dr. Hirsch
(Berl. Klin. Wochenshriff) as obtained from his experi-
ments with the tincture, in nine cases of obstinate inter-

mittent fever : 1. In all the cases, after the use of the
remedy for one or more days, the spleen diminished in

size. 2. In six cases, three, at most four, teaspoonfuls of

the medicine were sufficient to prevent a return of the
paroxysms. In one case only was the double quantity
required. 3. Seven of the nine cases were cured com-
pletely ; in the remaining two the remedy proved unsuc-
cessful. From these results Dr. H. draws the conclusion
that tinct. eucalypt. glob, is a remedy but little, if any, in-

ferior to quinine in the treatment of intermittent fever,

and that it will probably prove to be as valuable an anti-

phlogistic in the treatment of other fevers as quinine,

digitalis, and veratrum.
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THE STEAMBOAT IN AFRICA.

Some remarkable discoveries were made in Africa, in

1875, by Mr. H. M. Stanley, the enterprising travelling

correspondent of the New-York Herald and London Tele-

graph. At the expense of the proprietors of these jour-

nals, he started from the east coast at Zanzibar, with a

small army of helpers, who carried, among other supplies,

a complete steamboat, made in sections, and put up in

small packages. At a recent meeting of the Royal Geo-
graphical Society, Colonel Grant described Mr. Stanley's

rapid journey as one of the most important and brilliant

that had ever been made in Central Africa, or any other
country. He had settled a great geographical question
by confirming Speke's discovery that the Victoria Nyan-
za was one vast inland sea, and had circumnavigated its

shores for a thousand miles. No fewer than sixty islands

appear on Mr. Stanley's map, dotted generally in clusters

round the shores, the largest—Sesse or Sasse—being
about 700 square miles in extent. His greatest altitude

was 5100 feet, which is the watershed between the lake
and the sea-coast. The height of the lake itself is 3801
feet, or 68 feet in excess of Speke's observations. The
periphery of the lake Stanley puts at 890 miles. (42)

UNDULATIONS.
M. Barthelemy, who has been investigating the undula-

tions which are produced upon a water surface by the vi-

brations of a tuning-fork, calls attention to the general
resemblance of these undulations with the waves of the
sea and the ripples on a sand-beach. Even clouds are
often arranged in parallel bands, which he refers to the
effect of electric discharges. His observations were made
by allowing a beam of light to fall on the water surface
and then intercepting the reflected beam by a screen. He
found that the breadth of the undulations is inversely as

the number of vibrations. The distance between two
wave lines produced by the same tuning-fork is indepen-
dent of the density of the medium, which accounts for the
similarity of wave forms in water, sand, and air.

Prof. Alfred M. Mayer, of the Stevens Institute, has
shown, by a series of new and very ingenious experi-
ments, the truth of Prof. Henry's inference that the dis-

charge of a Leyden jar is multiple and oscillatory in its na-
ture. Other physicists had already established this point,
but it remained for Prof. Mayer to trace the oscillations
and to determine the number of partial discharges per se-
cond. In one of his experiments he found the average in-
terval between the partial discharges to be -g-gVo of a second.
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SIR CHARLES LYELL.

SIR CHARLES LYELL.

Sir Charles Lyell, a veteran scientist whose labors
in the field of geology have gained for him universal re-

nown, departed this life in 1876, at the age of 79 years. He
was a native of Scotland, and was born in 1797 ; and he
graduated at Exeter College, Oxford, where Dr. Buckland
(afterward Dean of Westminster, and father of our con-
temporary, Mr. Frank Buckland) was Professor of Geolo-
gy. The personal influence of Dr. Buckland, one of the
most successful teachers who ever imparted a charm to
an abstruse science, probably turned Lyell's attention to
geology, he having commenced, on leaving the universi-

25
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ty, the study of law. In his twenty-ninth year he pub-
lished his first paper, " On the Recent Formations in For-
farshire, Dorsetshire, and Hampshire." His fame as a
writer was rapidly achieved, the scientific world at once
recognizing his patient and laborious research, and his

masterly and lucid method of exposition. His " Elements
of Geology" and "The Principles of Geology" are his two
most valuable works, and are known as accurate and ex-
haustive text-books ; while his more recent volume, " The
Antiquity of Man," is perhaps the most important contri-
bution yet made to that branch which connects his favo-
rite science with the whole problem of the Universe and
its origin.

Sir Charles travelled much in this country and Canada
in 1 841, and a very interesting book on our geology was
published by him soon afterwards, called " Travels in

North-America," a second volume being the result of
subsequent investigations made in 1845. During his first

visit, he gave a course of lectures on geology in Boston,
Mass. He served twice as President of the Geological
Society of England, and departed this life full of honors
and distinctions bestowed upon him by learned societies
in all parts of the world.

WILHELM BAUER.
There died the other day an inventor who was not en-

tirely unknown in engineering circles in this country. We
speak of Wilhelm Bauer, the German submarine engineer,
who expired lately at Munich, at the age of fifty-three. In
him the now united Germany, for whose cause he fought
in his younger days, has lost one of her most gifted in-

ventors, who will now, when he is dead, receive that re-

cognition which he strove hard during his life to deserve,
but which the world was slow to accord. Wilhelm Bauer
was the son of a Bavarian sergeant-major, and saw the light

on December 23d, 1822, at Dillengen, near Augsburg.
His education was only of a limited description, and he was
at an early age apprenticed to a turner. But this occupa-
tion did not suit his ardent temperament and desire for
distinction, and he entered the Bavarian artillery at the
age of sixteen. Here he had the opportunity of acquiring
a knowledge of mathematics, which he was ever eager to
extend. On the futile war of independence of Schleswig-
Holstein against Denmark breaking out in 1849, Bauer
was animated by a disinterested enthusiasm for the cause
of the duchies, and was one of the first to enter the col-

lecting Schleswig-Holstein army as volunteer. During
the short periods of respite in that struggle, he was able
to follow his favorite studies. It is said that in his leisure
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hours he was fond of watching on the coasts of the Baltic

the gambols of the seal, how they rose to the surface and
as quickly disappeared, and that their play gave rise to
the idea of building a ship which, seal-like, would rise and
sink, and which could be navigated under the water.
After great pains and exertions, Bauer constructed a

model realizing his idea, and this soon found such favor
that he was able, by means of a subscription raised among
the officers and soldiers of the armies of the duchies, to
build a small ship according to his plan. Accompanied
by two sailors, he undertook ten submarine trips, with
the most favorable results ; but as the ship had been con-
structed on the most economical principles, Bauer's funds
'being limited, it sprung aleak during the tenth trial-trip,

and sank to the bottom of the Baltic. This happened on
the ist of February, 1851, at nine o'clock in the morning.
The anxiety of the multitude waiting for the reappear-

ance of the vessel may be imagined, but it is impossible
even to picture the terrible position in which Bauer and
his companions found themselves. During fully six

hours they remained in the almost hermetically sealed
compartment of the ship, which was filled with com-
pressed air and into which the waler could not enter.
Fortunately a happy idea struck Bauer in this emergency.
He thought that if he were to suddenly open an exit to
the great quantity of compressed air, it would rush out
with great force. After the necessary preparations he
placed one of the sailors close to the small hatch, closed
tightly with glass. At the proper moment, Bauer opened
the hatch, and the three were forced upward, like, as
Bauer expressed it, so many corks of champagne bottles,

arriving safely at the surface of the water. This was at

half-past three in the afternoon. The ship, which he had
named Fire Diver (Brandtaucher), and which was destined
to serve as submarine fire-ship, was of course lost ; but
general attention was drawn to the young inventor, and
King Louis of Bavaria, as well as Prince Albert of Eng-
land, patronized him, so that he was able to build a new
model, which was inspected by the Emperor of Austria.
It was the intention to utilize the invention practically in

the Austrian navy ; but the project had to be abandoned
for the want of money experienced at that time by Aus-
tria. When, during the Crimean war, the English and
French fleets invested Cronstadt, Bauer was invited by
the Grand Duke Constantine to come at once to Russia
and construct a ship which could be employed against
besiegers. The ship was finished just when peace was
concluded ; but Bauer undertook 120 submarine trips with
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it. A large pecuniary compensation had been accorded

to him ; but as he did not comply with the demands of

Russian officials, he was exposed to many intrigues, and
had almost to fly from Russia under the protection of the

Bavarian ambassador. He repeatedly resided in London,
and settled finally at Munich, where he continued his stu-

dies undisturbed. His name came again prominently be-

fore the public when he effected the raising of the Lud-
wig, sunk in the Lake of Constance. He earned a lasting

name and honors by this feat, but at the same time con-
tracted a severe affliction of the gout, which grew worse
with time. Paralyzed and deprived of speech, he spent
his days in a chair', but his mind, notwithstanding bodily
infirmities, was as fresh as ever. He subsisted on a pen-*

sion granted him by King Louis, until death released him
from his sufferings,

—

E7igineeri7ig.

SIR CHARLES WHEATSTONE.
(Portrait on page 192.)

This distinguished inventor died in Paris, France, on
the 20th of October last. He was born at Gloucester,
England, in 1802, and in early youth was engaged in the
manufacture of musical instruments. With the object of

improving upon these, he was led to study the laws of

sound ; and thus imbibing a strong taste for physical sci-

ence, he proceeded to the investigation of the phenomena
of optics, and subsequently of electricity, on the velocity

of which he published papers in 1834, detailing many very-

striking and new experiments. In the same year he was
appointed Professor of Experimental Philosophy at

King's College, London.
Previous to this time, William Fothergill Cooke, in

Heidelberg, Germany, had completed his first telegraphic
invention, based on the electrometer form, had followed
it with two mechanical telegraphs, and soon after came to
England to introduce the telegraph sj^stem on railroads.

His efforts at first pointing towards success were, however,
nullified by a pneumatic signal apparatus, to which rail-

way people gave preference ; but instead of being dis-

heartened by his failure, the inventor began new experi-
ments, regarding which he sought the advice of Faraday.
The latter referred him to WT

heatstone, and then, in 1837,
began that partnership which has sent the names of the
two inventors to posterity, indissolubly linked. It was
Wheatstone's great learning, combined with Cooke's in-

ventive genius, that evolved the succeeding discoveries
in the telegraph. " Mr. Cooke," says Brunei, "is entitled
to stand alone, as the gentleman to whom this country is
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indebted for having practically introduced and carried out
the electric telegraph, as a useful undertaking, promising
to be a work of national importance ; and Professor
Wheatstone is acknowledged as the scientific man whose
profound and successful researches have already prepared
the public to receive it as a project capable of practical
application."

Invention now rapidly followed invention ; the first was
a discharger and secondary circuit to be applied to Cooke's
original alarm

; then combinations of all the various
improvements ; then a new mechanical telegraph, Wheat-
stone's work ; then another telegraph, having a revolving
index hand on a fixed dial, a new device of Cooke's ; be-
sides others, all devices of remarkable ingenuity, and the
subjects of several patents in England. On the 12th of
June, 1837, the inventors received their first English pa-
tents, and on the same date obtained an American patent
on the electro-magnetic telegraph.

This, however, was of no benefit to them, as the ap-
paratus was never practically employed in this coun-
try, Professor Morse's instrument, as is well known, being
the chief one in use from 1844 to 1846.

Wheatstone was a Fellow of the Royal Society, and
twice received the medal of that association for his disco-
veries. Both himself and his co-laborer Cooke received
the honor of knighthood in recognition of their public
services.

PROFESSOR SAMUEL D. TILLMAN, LL.D.
The death of Professor Tillman, which occurred on the

4th of September last, will be deplored not only by the
members of the American Institute, with which society
he has been identified for many years, but by scientific

men throughout the country. Few men have attained so
wide a knowledge of every branch of mechanical, scienti-

fic, and general learning, and few have worked more ear-
nestly in behalf of the mechanic and the inventor, and
toward the furtherance of scientific progress. Professor
Tillman was a native of Utica, New-York, and was born
in 1803 ; he graduated at Union College, and subsequently
studied law. About twenty years ago, he came to New-
York, and devoted himself to scientific and literary pur-
suits. Becoming a member of the American Institute, he
was elected corresponding secretary and also chairman of

the Polytechnic Club, which positions he held at the time
of his death. He edited the transactions of the Institute,

published annually, and also wrote several essays, princi-

pally on musical and chemical subjects, which exhibited
marked ability and originality of thought.
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C. WILLIAM SIEMENS, F.R.S., D.C.L. OXON.

C. WILLIAM SIEMENS, F.R.S., D.C.L. OXON.

The services of Dr. C. William Siemens as a practical
inventor have long been acknowledged by scientific men.
He was born at Lenthe, in Hanover, April 4th, 1823, and
received his early education at Lubeck. From thence he
went to the Polytechnical School at Magdeburg. After-
wards, in 1841-42, he continued his studies at the Univer-
sity of Gottingen, and in 1842 became a pupil in the en-
gine works of Count Stolberg, where he received the
workshop training so indispensable to an engineer. In
1843, when twenty years of age, he came to England with
thejdea of introducing a new process for gilding and sil-

vering metals by galvanic deposit, partly the suggestion
of his elder brother, Dr. Werner Siemens. He met with
success, but returned the same year to Germany. The
year following he visited England for the purpose of tak-
ing out a patent for a differential governor, the invention
of himself and Dr. Werner Siemens. This instrument was
afterward improved by Mr. Siemens, and is now known as
the chronometric governor. It has been applied to
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steam-engines, and is still in use at the Royal Observatory
at Greenwich to regulate the motion of astronomical in-

struments.
In 1847 Dr. Siemens became interested in the subject of

the mechanical equivalent of heat through reading the
treatises of Carnot, Clapeyron Mayer, and Joule, and he
satisfied himself that the use of a regenerator based on
the principle advanced by these writers, would effect a
great saving in respect of motive-power engines, as well as
in other branches of industry requiring the application of
heat. In the same year he constructed in the factory of
Mr. William Hick, of Bolton, an engine which used super-
heated steam, and had a condenser, provided with regene-
rators. This steam-engine was of four horse-power, and,
as it proved successful, it prepared the way for more ex-
tensive experiments; but, finding that the use of super-
heated steam was attended with considerable mechanical
difficulty, he discontinued his efforts in this direction.

A steam-engine of 20 horse-power, fitted with a heat re-

generator, was placed in the Paris Universal Exhibition of

1857 ; but not realizing all the expectations of its design-
er, another of six horse-power, by Mr. Farcot, of Paris, was
substituted, and was found to work with remarkably eco-
nomical results.

The same year Dr. Siemens and his younger brother
Frederick turned their attention to the economical em-
ployment of heat in metallurgical furnaces. Met by many
difficulties, the brothers encountered and overcame them
all by the invention of the Regenerative Gas Furnace,
with a separate gas-producer, which was brought out in

1861.

The manufacture of steel has become so important, and
the processes of making it have been so much im-
proved and cheapened of late, that it is rapidly supersed-
ing wrought-iron. We have steel rails, steel guns, steel

boilers, and steel bridges, and we soon shall sail in steel

ships. The old definition of steel, " iron containing a
small proportion of carbon," conveys no idea of what is

meant by the term as now used, for the steel of a boiler-

plate may contain less carbon than if it were wrought-
iron, and still be quite as tough. Steel, then, is any kind of

iron melted and cast ready for working. It may be pro-

duced by fusion in crucibles as practised by the Hindoos
forages, or by blowing air through a melted mass of cast-

iron, or by fusion on the open hearth of Siemens' Rege-
nerative Gas Furnace.
Any degree of heat required can be obtained by the use

of this furnace. Theoretically, the temperature obtainable
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is limited only by the point of dissociation, and practical-

ly only by the resistance offered by the refractory mate-
rials employed in the construction of the furnace. The
heat is produced economically with a slight draught and
a pure and neutral flame. These furnaces have been exten-
sively used in glass-houses, and iron and steel forges, and
formed the subject of Professor Faraday's last discourse
delivered in 1862.

The actual heat obtainable by Dr. Siemens' furnace is

so intense, that near the end of each operation the mass
of iron, five or six tons in weight, is in a state of perfect
fluidity, and the temperature is estimated at 2200 C. On
the surface of this pure molten mass is a coating of slag
several inches thick.

It was in 1868 that he originated the Landore-Siemens
Steel Company, which manufactures upwards of 1000 tons
of cast-steel per week, by his process, and are, therefore,
among the most extensive works of the kind in this coun-
try. He has since invented a process for making
wrought-iron direct from the ore, which will dispense
with both blast and puddling-furnaces for this purpose.

Dr. Siemens is the author of many papers of considera-
ble scientific value ; we have already referred to his paper
" On the Conversion of Heat into Mechanical Effect.'

1

It

was the first paper published in this country which con-
sidered the subject of heat-engines from the point of view
of the mechanical theory of heat, and, although a quarter
of a century has nearly elapsed since it was read, it may
be to-day taken as a guide to the subjects to which it has
reference.

Another scientific paper presented by him in 1871, " On
Electrical Resistance," was made the Bakerian Lecture
for that 3^ear. It treats of a method of measuring varia-
tion of temperature by variation of electrical resistance ;

and the new instruments described in this paper, the elec-

trical resistance thermometer and pyrometer, in connec-
tion with the differential voltameter, are already being
appreciated as valuable auxiliaries in thermometry, and
in metallurgical research. These instruments allow of
the measurement of temperature without any break, from
the lowest attainable degree of cold to a temperature ap-
proaching that of the fusion of platinum.
Many other papers, presented by Dr. Siemens to the

Institution of Civil Engineers, to the Institution of Me-
chanical Engineers, and to the British Association (nota-
bly that on puddling iron, read before the last body in

1868, showing incontestably that the carbon and silicon
can be made to leave the pig metal by the action of the
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iiuid oxide of iron present, alone), all treating of subjects
of varied scientific and practical value, might be here con-
sidered, but we must be content to refer our readers for

particulars to the Transactions of these bodies.

For a long time, Dr. Siemens has been interested in

telegraph engineering. In 1858 he established, with his

brother, Dr. Werner Siemens, and Mr. Halske, of Berlin,

and with his brother, Mr. Carl Siemens, then of St. Pe-
tersburg and now of London, Siemens, Halske & Co.'s

Telegraph Works in London, which are now known as

those of Messrs. Siemens Brothers. They have been con-
siderably extended since their formation, and from them
telegraph lines have been shipped to various quarters of

the globe. The Indo-European telegraph line was con-
structed by Siemens Brothers, in connection with their

Berlin house.
The most important telegraphic enterprise that Dr.

Siemens has been identified with is that for which the ce-

lebrated steamer Faraday was built, according to designs
of which the conception was due to himself. She was
employed last year in laying the Direct United States

Cable, and succeeded in paying out nearly the entire

length in perfect condition.

The Direct United States Cable, which is above 3000
miles in length, consists of copper conductors, gutta-per-
cha insulators, and a sheathing of steel wires covered with
hemp. The shore-ends are, as usual, much stronger than
the deep-sea portion.

PROFESSOR WINLOCK.
Joseph Winlock was born February 6th, 1826, in Shel-

by County, Kentucky. Graduating in 1845, at Shelby Col-
lege, he afterwards held the professorship of mathematics
and astronomy in that institution until 1852. The remain-
der of his life was passed chiefly at Cambridge, Mass. ; but
he spent some months at the United States Naval Obser-
vatory at Washington, and for more than a year was at
the head of the mathematical department of the United
States Naval Academy at Annapolis. He was twice made
superintendent of the American Eftheineris, finally quitting
this office in 1866, to take the post of Phillips Professor
of Astronomy at Harvard University, and in that capacity
to serve as Director of the Observatory. He held this
office at the time of his death, June nth, 1875. His last

illness was short, and did not appear dangerous until a
few hours before its termination. *

Professor Winlock was an excellent mathematician and
astronomer, and had a remarkably retentive memory, not
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only for facts relating to his branch of science, but for the
sources of information concerning those facts. The ori-

ginality of his mind, however, was chiefly shown in his

suggestions for the improvement of astronomical instru-

ments. These inventions were singularly simple and
effective. Four among them deserve special notice in

this place.

(1) The mounting of large meridian-circles in such a
manner as to allow the piers to be shortened, so that the
graduated circles are wholly above the piers, and the
steadiness of the whole instrument is increased. The
theoretical advantage of this arrangement can not here be
discussed ; it has been tested by five years' experience at

Harvard College Observatory with very gratifying re-

sults ; it has been adopted in other observatories/and will

probably come into general use.

(2) The application of a diagonal eye-piece, moved by a
rack and pinion, to any large telescope, in such a manner
as to dispense with the customary finder, and to enable
the principal object-glass to be used in finding faint ob-
jects which are to be examined with the spectroscope or
otherwise. This invention has also been for some years
in use in Harvard College Observatory.

(3) A method of registering spectroscopic observations
by marking lines upon a silver plate without requiring
the removal of the eye from the spectroscope, or the use
of artificial light. Professor Winiock registered m this

manner his observations of the solar eclipse of December,
1870, which he observed in Spain.

(4) The use of a lens of long focus and of a plane mir-
ror in making photographs of the sun. Apparatus of this

kind was brought into daily use in July, 1870, at Harvard
College Observatory. Priority in this invention is

claimed by some other astronomers ; but it does not ap-
pear that any one actually used the combination of the
mirror with the lens of long focus until some years after

Professor Winiock. It should also be noticed that in

1869 Professor Winiock first photographed the solar
corona, without enlarging the image by an eye-piece.
During his connection with the Observatory, Professor

Winiock greatly increased its instrumental equipment,
and also its pecuniary resources, by the aid of contribu-
tions from neighboring friends of Science. In particular,
the system adopted for furnishing electric signals from
one of the clocks at the Observatory, to various points in
Boston and elsewhere, has been profitable alike to the
Observatory and to the public. It illustrates Professor
Winlock's practical good sense, that, instead of introduc-
ing new clocks, controlled by that at the Observatory, at



BIOGRAPHY. 587

the places where the signals are received, he provided
simple telegraphic apparatus for the reception of the sig-

nals every two seconds : a method much cheaper than the
other, and in practice equally satisfactory.

In private life, Professor Winlock's amiable though re-

served character greatly endeared him to his friends. (7)

SIR GOLDSWORTHY GURNEY.
With regret we record the death, at the age of 82, of Sir.

Goldsworthy Gurney, a man of considerable eminence as
an inventor. He was the son of Mr. John Gurney, of

Trevorgus, in Cornwall, and was born in 1793. He was
educated for the medical profession. He gave lectures
on chemical science at the Surrey Institution in London.
But his career was invested with peculiar interest for en-
gineers, by his connection with steam locomotion on
common roads. He constructed a little locomotive, which
worked successfully with ammoniacal gas, and the results

of his experiments were so satisfactory that he subse-
quently built a steam road carriage. In 1826 he ran this

carriage several trips in the neighborhood of London, as-

cending Highgate Hill without difficulty. A description
of this carriage will be found in the seventh edition of

/' Lardner on the Steam-Engine," published in 1840. .In
1831 a carriage built by Gurney, for Sir Charles Dance,
ran regularly between Gloucester and Cheltenham, for

four months, four times a day, during which time it car-

ried about 3000 passengers, and ran 3564 miles. Generally
the distance, nine miles, was run in 55 minutes. Gurney
invented the oxyhydrogen or Bude light, so called from
his Cornish residence, in 1825. He carried out several
improvements in connection with his system cf lighting,

among which was an arrangement of reflectors for dispers-

ing the light in gradually diverging rays from the lan-

tern, and a ventilating chandelier, which was also so con-
trived as to evaporate small quantities of water for the
purpose of keeping the atmosphere of the room in a salu-

tary condition. The Bude light was tried for the first

time in street illumination on the 10th of January, 1842,

at the crossing in Pall Mall at the bottom of Waterloo
Place. It is said to have illuminated the whole of the

open space in which stands the Athenaeum Club very
powerfully. Gurney likewise devised the well-known
stove which goes by his name, and a method of mine ven-

tilation, which consisted in taking high pressure steam
down the shaft and then allowing it to escape in an up-

ward direction through a number of jets. In his youth
he was associated with Davies, Giddy, and Trevithick.

Sir Goldsworthy Gurney was a magistrate for the coun-

ties of Devon and Cornwall.
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